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INTRODUCTION. 



The secretary and executive officer of the Massachusetts Com- 
mission on Industrial Education having been requested by the 
Chicago Industrial Education Committee to assume the direction 
of a National Industrial School Exhibition to be held at Chicago, 
on Jan. 23, 24 and 25, 1908, the Commission took advantage of the 
opportunity to have prepared for publication in a Bulletin some 
of the more important facts collected regarding the scope and work 
of the industrial and manual training schools which took part in 
the exhibit. 

The Commission believed that such a representation of the in- 
struction now being given in the United States would not only 
be of interest to those studying industrial education, but would be 
of value in showing the present-day position of this educational 
movement in this country. 

The statements relating to the individual schools were pre- 
pared by the school authorities or from material furnished by them, 
and the publication of the facts by the Commission does not indi- 
cate its approval of them except in those cases where schools under 
the control of the Commission are represented. 

A copy of this Bulletin will be sent upon request. 

CHAELES H. MOESE, 

Secretary. 
606 Ford Building, Boston, Mass. 
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THE CALIFOENIA SCHOOL OF MECHANICAL AETS, 

SAN FEANCISCO, CAL. 



The California School of Mechanical Arts, San Francisco, was 
founded and endowed by the late James Lick, ^^ to educate males 
and females in the practical arts of life." It was established in 
1895. Its enrollment is 380 boys and 120 girls. It graduates 
about 45 boys and 10 girls each year. Practically all its male 
graduates follow industrial careers in one way or another. From 
one-fourth to one-third go to college for engineering courses; an 
equal number follow the trades in which they receive their first 
training in the school; others find employment in more general 
capacities, but almost invariably along industrial lines. The au- 
tomobile business has absorbed large numbers during recent years. 
Those who follow trades receive from their employers from one to 
three years^ credit on their apprenticeships, being rated generally 
as improvers. Occasionally there is one who receives full rating 
as a journeyman. 

Only a few of the girl graduates follow trades; most of them 
seem to come to the school for instruction in domestic work and 
industrial art, in addition to the usual academic high school sub- 
jects, — a course such as they would get in the manual training 
high schools. It has been found by experience that girls who desire 
to learn trades cannot or will not spend four years, or even three 
years, for that purpose; also, that the average parent has a false 
sense of pride which leads to the feeling that the girl is above learn- 
ing a trade. Many instances have occurred where the girls restricted 
the number of hours of sewing in the last two years of their attend- 
ance, fearing to give the impression that they were taking appren- 
ticeship courses in dressmaking. 

No changes in the curriculum are contemplated. Attention has 
been directed mainly to one problem, — taking boys as they leave 
the grammar school and teaching them trades as an integral part 
of their general education and preparation for life. In his bequest 
James Lick emphasized '' intelligent mechanical skill;" hence a 
two-year preliminary course is required, during which each day is 
divided about equally between academic and industrial branches. 
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The preliminary course is followed by a two years^ apprenticeship 
in one of the following trades and technical courses: pattern mak- 
ing; forge work; molding; machine shop practice; machine draw- 
ing; industrial chemistry; industrial art; cookery; dressmaking; 
millinery; preparatory for technical college course; general poly- 
technic course. 

In addition to the regular instruction, supplemental instruction 
falling under these heads is given as follows : — 

Pattern Making. — Study of advanced foundry work; methods of 
manufacturing, preserving and seasoning lumber; shop arrangement 
and management; wood-working machinery and mill methods; methods 
of storing and checking patterns; mechanical drawing; science and 
mathematics. 

Forge Work. — Estimates, contracts and specifications ; properties, 
sources and prices of materials used; metallurgy of iron; production 
of steel; manufacture of rolled-steel shapes, and their uses; science 
and mathematics; Saturday excursions to iron-work establishments. 

Molding. — Estimates, contracts and specifications ; metallurgy of 
iron; science and mathematics; Saturday excursions to iron-work estab- 
lishments. 

Machine Shop. — Estimates, contracts and specifications; prices, 
sources and properties of materials used; metallurgy of iron and the 
production of steel; science and mathematics; Saturday excursions to 
iron-work establishments. 

Mechanical Drawing. — Estimates, contracts and specifications ; metal- 
lurgy of iron and the production of steel; science and mathematics; 
Saturday excursions. 

Industrial Chemistry. — Science and mathematics; Saturday excur- 
sions. 

Through these courses the school aims to give each student a 
thorough knowledge of technique of some one industrial pursuit, 
from which he can earn his living. It offers, however, something 
more than the mere equivalent of a workshop apprenticeship. Be- 
sides the broad and thorough training afforded by the combined 
academic and industrial branches of the preliminary course, there 
is the additional advantage that the shop instruction throughout is 
based upon work that is selected, as far as possible, for the benefit 
of the student, and not for the profit of his employer. As a rule, 
employers deem it to their advantage to pursue a policy of re- 
striction, by keeping a boy on one kind of work as long as possible. 
It is the policy of this school, and to its advantage, to make the 
training of the apprentices as broad as may be feasible without 
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sacrificing thoroughness of workmanship. A reasonable proportion 
of each students time is devoted to the maoufacture of marketable 
goods, in order that he may be made to realize the conditions that 
he will have to face in after life. Before leaving the school he must 
be able to execute his work in such a manner and at such a rate 
that the product of his labor, if placed upon the market, will stand 
the test of competition. 

About 75 per cent of the time of each apprentice course is devoted 
to technical instruction. 

Daily Program. — Hours of attendance are from 9 a.m. to 3.25 
P.M. during the first two years of the course, and from 9 a.m. to 
4.20 P.M. during the remaining two years. The time from 9 a.m. 
to 3.25 P.M. is divided into seven periods of about 50 minutes each. 
For each period the program provides work of some kind; for rest 
and study appropriate intervals are taken from each period as often 
as may be advisable. 

The amount of prescribed home work is reduced to a minimum ; 
but the students are expected to devote much of their time out of 
school to original investigation and inquiry, and to reflecting upon 
and anticipating their school affairs. Such home work as is given 
must be done thoroughly and regularly. At least one and one-half 
hours per day should be devoted to actual study at home, free from 
disturbing influences. 

Graduation, — A school diploma will be awarded to each student 
who completes, with creditable standing, any one of the trade ap- 
prenticeships or technical courses offered. Apprentices are grad- 
uated one by one, whenever they have completed the subjects of the 
curriculum and become proficient in their respective trades. The 
average time for the complete course is about four years. 

The endowment fund of the California School of Mechanical 
Arts is $540,000, of which about $140,000 is invested in the school 
buildings, grounds and equipments. The remainder constitutes a 
productive fund, from which the annual income is about $25,000. 
The entire income, practically, is used for salaries, operating ex- 
penses and keeping up the equipments, — at the rate of $50 per 
pupil per year; receipts from manufactured articles average from 
$3 to $4 per year per pupil ; working materials, for which students 
are required to pay, amount to $10 per pupil per year. 

The school, including all its possessions, is exempt from taxation, 
by constitutional provision. 

For text-books it has been necessary to take those in the general 
market, using books that are intended for schools of a less practical 
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sort. The fact that this school prepares for college makes it ad- 
visable not to get too far away from conditions established for the 
average high school in the matter of text-books and in the general 
treatment of academic subjects. The university people have been 
found to be quite an obstacle to the promotion of industrial educa- 
tion, through strict adherence to traditions. Text-books more nearly 
adapted to the needs of the school than those now on the market 
would be welcome. Little books like Merriman^s " Strength of 
Materials^' (dollar .edition) are exceedingly helpful. In applied 
mathematics and science it has been necessary to prepare special 
text-books, such as a little book on "Theoretical Mechanics,^^ by 
George A. Merrill, B.S., principal of the school and instructor in 
theoretical mechanics, a series of laboratory manuals, and mimeo- 
graphed material of a more transient sort. 

Exhibit — The exhibit consists of photographs and descriptive 
matter for all departments of the school, including academic de- 
partments, drawing departments and shops. 

There are for distribution copies of a 42-page circular, containing 
full information concerning courses of study, requirements for ad- 
mission, expenses, and additional facts relating to the school; as 
well as copies of an address delivered by Principal Merrill before 
the department of technical education of the National Educational 
Association at Los Angeles, July, 1907, on "Trade Schools and 
Trade TJnions.^^ 
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THE WILMEEDING SCHOOL OP INDUSTEIAL AETS, 

SAN FEANCISCO, CAL. 



The Wilmerding School of Industrial Arts, San Francisco, was 
founded and endowed by Jillis Clute Wilmerding, " to teach boys 
trades, fitting them to earn a living with their hands, with little 
study and plenty of work." It was established in 1900. The en- 
rollment is limited to 200 boys, and admits but grammar school 
graduates and boys who lack one year of graduation, provided they 
are past sixteen. Its field is restricted mainly to the building 
trades, offering courses in carpentry, bricklaying, plumbing, cabinet 
making, electrical work, industrial art, architectural drawing, forge 
work. 

Practically all of its graduates follow industrial careers, directly 
in or connected with the building trades. Students have the option 
of beginning their apprenticeships immediately upon entering the 
school, or following a preliminary course not to exceed two years. 
It has been found that those who do not want a preliminary course 
are those who are most desirous of getting to work early, many 
of them leaving after an attendance of about two years. Those in 
needy circumstances, of course, are also tempted to take short cuts, 
the prevailing wages in the building line having been a strong 
incentive during the past five years. Many who have left the 
school after an attendance of two years, or even less, have at once 
received from $2.50 to $3.60 a day. 

Whenever the pupil begins his apprenticeship, he devotes his 
entire shop time to one of the following trades: carpentry, plumb- 
ing, cabinet making, electrical work, bricklaying, blacksmithing, 
industrial art, architectural drawing. 

If he chooses to defer the selection of a trade, his preliminary 
course must include the regular academic subjects and drawing, 
and must not include more than two industrial branches at one 
time. He may change from one industrial department to another, 
or begin a regular apprenticeship in any one department, at the be- 
ginning of a new term (January or July) ; but he will not be 
allowed to substitute a new branch for one in which he has not 
shown proper endeavor. 



14 

A boy who begins his apprenticeship without a preliminary course 
will be required to transfer to another department if he fails to 
give promise of a successful career in the trade he has chosen. 

Plan of Instruction, — The hours of attendance are from 9 A.i^. 
to 4 P.M. The daily program includes eight periods of forty-five 
minutes each. During the first two years four periods of each daj 
are spent in the shops, and four periods are devoted to instruction 
in English branches, mathematics, science and drawing. During 
the last two years the academic instruction is gradually discon- 
tinued, until finally the student's entire day is given to instruction 
in his trade. 

The academic work is reduced to a minimum. The time given 
to algebra, geometry, history, science and English branches is about 
one-half of the time devoted to corresponding subjects in the man- 
ual training high schools. It has been difficult to obtain suitable 
text-books, those on the market being intended for schools that 
lean more to the literary and less to the practical side. 

Architectural Drawing, — At the beginning of his second year 
any student who has shown talent and ability in drawing will be 
permitted to change to the course in architecture, provided he has 
also ranked high in the English branches and in mathematics ; that 
is, no student is admitted to an apprenticeship in the architectural 
department before the end of his first year in the school. This 
involves no loss of time to the student, for the reason .that ap- 
prentices in architecture are required to do more or less work in all 
the various lines of building construction taught in the school. 

English Branches. — Eeading, spelling, composition, penman- 
ship, history, government and literature are given in a compre- 
hensive course covering a period of three years, and divided into 
six grades of a half-year each, one period a day. The lowest in- 
struction in these branches, or grade 1, represents an equivalent 
of similar instruction given in the eighth grade of the grammar 
school, and is for those boys over sixteen years of age who have 
completed only the seventh grade. Grammar school graduates begin 
at grade 2, which is equivalent to work given in the junior class of 
ordinary high schools. 

Mathematics and Science. — In these departments arithmetic is 
given as grade 1 for boys who have finished only the seventh 
grade of the grammar school. The remaining subjects — ele- 
mentary algebra ; plane geometry ; simple experiments in mechanics, 
heat, electricity and other parts of elementary physics; simple ex- 
periments in chemistry; plane trigonometry; mensuration problems 
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in solid geometry ; and theoretical mechanics — are arranged in five 
grades of six months each, one period a day. The subjects of 
graphical statics and strength of materials are given to apprentices 
in architecture during the third and fourth years. 

Drawing, — Apprentices in all departments are required to take 
freehand and mechanical drawing, one period a day, for at least 
two years. The course in mechanical drawing iacludes geometric 
problems, orthographic and isometric projections, development of 
surfaces, intersections, lettering, plans, elevations and shop details. 
The freehand drawing is both representative and decorative, in- 
cluding the drawing of simple objects in outline, line aad shade, 
and historic ornament. 

Supplementary Instruction. — During the fourth year and the 
latter part of the third, i.e., after completing the several grades of 
English branches, mathematics, science and drawing, the student's 
entire time is under the direction of the instructor with whom he is 
serving his apprenticeship. The full day may now be spent in the 
one department; or, in order to meet the special needs or wishes 
of a student, a part of the day may be used for supplementary 
instruction in some other line. All apprentices in architecture are 
required to take supplementary work in carpentry, bricklaying, 
plumbing and other lines. 

Calendar. — The school year consists of two terms, of about 
twenty weeks each. A new class of beginners is organized at the 
beginning of each new term, — in August and in January (or 
February). Students are admitted at other times, but late comers 
are usually required to follow a partial or provisional program, 
omitting some subjects imtil new classes are organized. In some 
of the shop departments all places are filled during the opening 
week. While awaiting a place in a crowded department, a student 
may be permitted to work temporarily in some other department. 

Expenses. — There is no charge for tuition, but students are ex- 
pected to furnish their own books and overalls. Apprentices in 
architectural drawing must also provide themselves with a set of 
drawing instruments at the beginning of the second year. For 
books and overalls the expense at the beginning is between $3 
and $4. The school has on hand a limited supply of text-books 
and drawing instruments, which will be loaned to students upon 
request of parents. All materials are furnished by the school, and 
hence all manufactured articles become the property of the school. 
As a rule, a student is permitted to purchase any article made by 
him at the cost of materials used in its construction. 
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Home Study. — As no provision is made for study hours in 
school, it is necessary for every student to study at home at least 
one and one-half hours each night, five times a week. 

Oraduation. — The successful completion of a full course of four 
years entitles the student to graduation as a journeyman. Any 
apprentice who leaves the school in good standing after two years' 
attendance will be granted a certificate showing the degree of 
proficiency he has attained in his vocation. The school will not 
guarantee positions to its graduates, nor will it promise equal 
ratings to all as journeymen. Graduates of the school have found 
ready employment at remunerative wages, and have won recognition 
in a most gratifying manner. 

The original endowment was $400,000, but its present value ex- 
ceeds $500,000. About $100,000 is invested in buildings, grounds 
and equipments, the balance constituting a productive. fund, from 
which an income of about. $25,000 a year is derived. Salaries, 
operating expenses and practice materials cost about $18,000 a 
year, or $90 per pupil per year. The cost per pupil is high because 
the -instruction is largely on the individual plan. About $5,000 a 
year is spent for materials used in the construction of a large brick 
building, which the boys are building for future use of the school. 
The present building is a temporary wooden structure. The boys 
have also built a three-story brick building, 40 by 90 feet, for the 
California School of Mechanical Arts. 

The Wilmerding school, as a part of the University of California, 
is exempt from taxation. 

No essential changes in the plan of instruction are contemplated, 
but departments of plastering and painting will be added within 
a year or two. 

The California School of Mechanical Arts is controlled by a self- 
perpetuating board of seven directors, named originally by James 
Lick. The Wilmerding School of Industrial Arts is administered 
by the Eegents of the University of California, through a committee 
of four members. The two schools are located on adjacent blocks 
of land, and are imder the direction of one principal. Students 
may take part of their work in one school and part in the other. 
In that way a student may follow any one of the trades offered in 
either school, and with it a maximum or a minimum of academic 
work. 

Exhibit. — The exhibit is similar to that of the California School 
of Mechanical Arts. 
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LEWIS INSTITUTE, CHICAGO, ILL. 



History. — The Lewis Institute, opened in 1896, owes its exist- 
ence to Allen C. Lewis, who died in 1877, leaving an estate valued 
at $600,000. The founder of the institute desired to assist " those 
who are in need of education, and who are so circumstanced as to 
be unable without aid to obtain the instruction in arts and sciences 
that their advancement in life requires." 

To increase the income of the institute, the will provided that a 
part of the building should be rented for business purposes. In 
consideration of this fact and the character of the work to be 
done, the greater part of a city block was secured at Madison and 
Eobey streets, in the midst of growing indtistries, near the geograph- 
ical center of the west division of Chicago, — a section constituting 
in itself a city of nearly a million inhabitants. Here the first 
building, a six-story, fire-proof, modem structure, was built. In- 
cluding the grounds and equipment, the cost was approximately 
$500,000. Since that time a similar building has been added, 
chiefly for the use of the engineering school, and the original 
equipment has been greatly increased. Buildings, grounds and 
equipment represent, to-day, an investment of three-quarters of a 
million dollars. The library contains 15,000 volumes; the recita- 
tion rooms, laboratories, drafting rooms and shops are supplied 
with machines, apparatus and other aids that are necessary for 
effective teaching and for advanced work in testing and research. 

Statistics, — The income of the institute is derived from two 
sources, — the fees of the students and a productive endowment of 
$1,000,000. About 40 per cent, of the amount paid for instruction 
and maintenance is obtained from the endowment. Tuition fees are 
not large. For students in the day classes they vary from $20 to 
$30 for a term of twelve weeks; students in the evening classes 
pay from $6 to $10 for a term of ten weeks. A system of scholar- 
ships and student service is of great help to deserving young persons, 
some of whom find it impossible to pay the entire expenses of 
living, and secure an education as well. The number of students 
is given in the following table : — 
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Year ending June 30, 1907, 

Students in day classes, 1,303 

Students in evening classes, 1,299 

Total, day and evening, 2,602 

Members of the teaching force, 95 

Following is a smninary of the annual expenditures and receipts 
for tuition and fees : — 

Year ending June BO, 1907. 

Annual expenditures for instruction and maintenance, . . $123,618 
Receipts for tuition and fees, 79,703 



Balance from endowment, $43,915 

The character of the community in which the institute is located 
made it evident that work of the greatest variety would be called 
for. To confine the attendance to any particular class would be to 
limit the scope of the work, curtail the income of the school from 
tuition, and eventually, perhaps, injure most those classes which 
the institute was designed especially to benefit. It was found 
possible to plan the work so that each class contributes something 
to the good of the whole, preserving the principle of personal in- 
dependence and democratic association. The students represent all 
ranks of society. The policy of the institute has been, from the 
first, so to adjust the relations of school and pupil that no deserving 
person is deprived of an education through inability to pay the 
tuition. A majority of the students are in whole or in part self- 
supporting. 

Instruction, — The work of the institute is of three grades : that 
of the academy, the evening school, and the college; and in each 
grade, general and technical subjects are taught. 

In the academy the student may prepare for a vocation, for the 
advanced work of the institute, for another college or professional 
school. Often, however, his school life is limited to two or three 
years; but these years, devoted faithfully to work in the drafting 
rooms, shops and laboratories, with the necessary minimum of gen- 
eral instruction, will enable him to face life with confidence and 
courage. Thus, students are always coming and going, but the 
institute endeavors to keep constantly in touch with them, seeking 
to retain their interest, and to make them feel that, whether grad- 
uates or not, she is to all alike an alma mater. 
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Nowhere has the plan of the founder been carried out more faith- 
fully than in the evening school. There are well-attended classes 
in English, mathematics and one or more commercial subjects, but 
the greater part of the work is in science and engineering. Men and 
women who are employed during the day select those subjects 
which increase their eflBciency or appeal to their personal tastes. 
The drafting rooms, shops and laboratories in science and en- 
gineering afford ample opportunities to the machinist who wishes to 
fit himself for work upon another machine, to the clerk who 
expects some day to be an electrician, or the bookkeeper who aspires 
to the position of an expert chemist. 

The college work is as varied as in the other divisions. In 
applied science it is limited to what may be called engineering 
subjects proper, such as drawing and designing, shop practice, 
applied mathematics, steam and electricity. There are courses, es- 
pecially for women, in the various branches of domestic science 
and domestic art; and general courses, also, in English, modem 
and ancient foreign languages, mathematics, pure science, philos- 
ophy, history and economics. 

It was the design of the* founder that the Lewis Institute should 
meet the needs of three classes of students: (1) those who can give 
their entire time to study until a prescribed course is completed; 
(2) those who are obliged to earn their living or to do something 
toward earning a living when they leave the grammar school; (3) 
adults who are engaged in occupations in which the highest success 
depends upon their making up deficiencies of their early education, 
and becoming familiar with the principles underlying the work in 
which they are engaged. 

The institute is primarily a school of mechanic arts and engineer- 
ing for men, and domestic economy for women. Its purpose is to 
provide such technical training as underlies a large number of 
vocations in which skilled and trained intelligence are demanded. 
It aims to raise the worker's scale of wages, to improve his standard 
of living, and to enlarge his field of usefulness, by placing within 
his reach opportunities for advancement suited to his capacity and 
his needs. 

Hundreds of students who enter have not the ability to graduate, 
and drop out when they reach their limit of achievement. Hun- 
dreds of others never try for a degree, but, being already at work, 
aim at bettering their present financial condition. Of the 2,500 
students now in attendance, not more than a tenth part will receive 
a degree. 



20 



Exhibit. 

Photographs. 
Exterior views : — 

Front view and rear view, — 2. 
Interior views : — 

Shops, foundry, pattern shop, machine shop and forge shop, — 4. 

Drawing rooms : freehand, machine sketching and mechanical, — 5. 

Laboratories: strength of material, electrical and steam, — 3. 

Domestic economy: cooking and sewing, — 5. 

Floor plans, — 5. 
Products of school work (not on exhibition) : — 

Foundry crane, cupolas and core oven car, 

Roche memorial tablet; views of various stages of mold. 

Assortment of castings. 

Assortment of patterns. 

Engine lathe. 

Wood lathes in process of construction. 

Mandrel press. 
Night school groups : — 

First-year students at electrical demonstration. 

Second-year students in electrical laboratory. 

Third-year students at demonstration. 

Third-year students in electrical laboratory. 

Mechanical drawing students at work. 

Steam engineering students at work. 

Foundry students at work. 

Machine shop students at work. 

Forge shop students at work. 

Cooking students at work. 

Sewing students at -work. 

Drawing and Design, 

Freehand drawing and arts 'and crafts : — 

Drawings in charcoal, course 1. 

Drawings in pen and ink, course 2. 

Water colors, illustrations and applied designs, course 3. 

Pottery, metal work, leather, wood carving and stenciling. 
Mechanical drawing : — 

Plates of machine sketching, mechanic arts 1. 

Plates of instrumental drawing, mechanic arts 5. 

Plates of projection drawing, mechanic arts 6. 

Plates of machine drawing, mechanic arts 10. 

Plates of advanced machine sketching, mechanic arts 11. 

Plates of advanced machine drawing, mechanic arts 12. 
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Products of School Manufacture. 
Wood work : — 

Exercises, etc., in wood work, mechanic arts 2. 

Exercises in pattern making, mechanic arts 7. 

Advanced pattern making, mechanic arts 8. 

Oil pump patterns. 
Foundry r — 

Castings from foundry, mechanic arts 4, 

Oil pump castings, mechanic arts 9. 
Machine shop : — 

Exercises and tools, mechanic arts 19, 20. 

Crank-ahaft, cone puUeys and gears, mechanic arts 22. 

Cutters, taps, punch and die work, mechanic arts 23. 

Oil pump (finished product). 
Foi^ work : — 

Exercises in forge work, mechanic arts 3. 

Jig, steam hammer and special work, mechanic arts 21. 
Sewing : — 

Exhibits of courses A, B and D. 

Textiles and weaving. 
Electrical apparatus : — 

Five of sixty typical experimental sets used in electrical 
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THE UNIVERSITY HIGH SCHOOL OF THE UNIVERSITY 

OF CHICAGO, CHICAGO, ILL. 



The University High School was organized in 1903 by the union 
of the Chicago Manual Training School and the South Side 
Academy. 

The Chicago Manual Training School was founded by the Com- 
mercial Club of Chicago. Its history dates from the regular 
monthly, meeting of the club, held March 23, 1882, at which time 
the necessary funds were subscribed, and a committee appointed to 
propose a plan for the organization of the school. 

The Chicago Manual Training School Association, composed ex- 
clusively of members of the Commercial Club, was incorporated 
under the laws of the State of Illinois, April 19, 1883, and the 
control of the school was vested in a board of trustees, nine in 
number, elected by the association. The lot on which the original 
building stands was purchased March 28, 1883; the comer-stone 
was laid with appropriate ceremonies Sept. 24, 1883 ; and the reg- 
ular school exercises began Feb. 4, 1884. The dedicatory exercises 
were held June 19, 1884. The first class was graduated June 24, 
1886. This school, the first independent manual training school in 
the United States, has now completed its twenty-second year. 

The school was incorporated in the University of Chicago May 
25, 1897. In the spring of 1901, when the Chicago Institute, 
founded by Mrs. Emmons Blaine, became the School of Education 
of the University of Chicago, the imiversity announced the inten- 
tion of removing the Chicago Manual Training School to the 
grounds of the university. The comer-stone of the present build- 
ing was laid June 17, 1903, and the building was occupied the same 
year. 

The South Side Academy was founded in 1892, and was con- 
ducted as a private institution until 1897. In that year the control 
of the school passed into the hands of a board of trustees. In 
1899 the academy was incorporated under the laws of the State of 
Illinois, and was granted all the privileges usually accorded similar 
institutions. 

The University High School is located, with the College of 
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Education and the UniTersity Elementary School, on the blot 
between Fifty-eighth Street and Midway Plaisance, and betwei 
Kimbark and Monroe avenues. 

Three buildings are, wholly or in part, at the disposal of tl 
school. The building designed for the College of Education at 
the TTniversity Elementary School is, for the prraent, used by tl 
high school for holding recitations and for laboratory work. T] 
library, museum and the lunch room are situated in this buildin 
It faces the Midway Plaiaance, and haa a frontage of 359 feet ai 
a maximum depth through two wings of 160 feei It is foi 
stories high, and is constructed of Bedford stone. It is of the be 
modem fire-proof constmctjon, and the proyisiona for heatin 
lighting, ventilating ami securing hygienic conditions are as near 
perfect as poBsible. 

' A temporary gymnasium building has been erected to the north 
the large building mentioned above. 

Farther north, on the same block, is situated the new manu 
training building, which is devoted largely to shop and drawii 
rooms. The building reaches from Kimbark Avenue to Monp 
Avenue, is constructed of Bedford stone, and is planned to accoi 
modate 300 students. 

Including the class of 1907, the Chicago Manual Training Scho 
has graduated 961 boys. Of these graduates, about one-half ha 
continued their studies in schools of technology, literature. Is 
and medicine ; the other half have gone directly into business. 

As nearly as can be ascertained, the occupations of these youi 
men are as follows : — 

Engineers, — civil, mechanical, electrical, . . • . 
Superintendents, managers, in various Unes of business, . 
Foremen, designers, draftsmen, etc., in manufacturing estabhsh- 

ments, 

Member of business firms, 

Architects, 

Lawyers, 

Teachers, 

Physicians, 

Miscellaneoos and unknown, 

The University High School (including the Chicago Manu 
Training School) is a school for both sexes. It has an enrolhne 
(1907-08) of 575, of whom about 40 per cent, are girls. T. 
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drawing rooms are furnished with models^ plaster casts^ etc. The 
shops for wood working, foundry, forge and machine-shop work are 
equipped with all necessary modem appliances. The laboratories 
for domestic science have the latest equipment. The library con- 
tains 18,000 well-selected volumes. The collection in the museum 
is a working collection. 

The University High School has graduated (classes of 1904-07) 
298 pupils, of whom 212 are boys and 86 are girls. 

The Technological Course. — The technological course prepares 
for colleges and universities (especially for technological schools) 
and for business. Its academic work includes the languages, his- 
tory, science and mathematics demanded for admission to the best 
engineering schools. Its drawing and shop work, given in detail 
below, are eminently practical, and advanced credit is generally 
accorded to them in technological schools. 

The following is suggested as a full technological course, which 
may be varied to suit the requirements of some particular college 
or school. Since requirements for admission to technological schools 
vary greatly, especially in languages, it is advisable for a pupil to 
decide as soon as possible for which college he shall prepare. 

In the following scheme the drawing and shop work are com- 
pleted in the first three years; but they may be extended over the 
entire four years by taking first-year drawing in the first year, and 
wood work in the second year. 

The manual training school diploma is given only to those pupils 
who complete a technological course such as the following : — 

First Tear. 

Enghsh, Latin, French or German; algebra, history or science. 

Drawing: freehand construction and perspective, groups of models; 
pastel or water color; eighteen weeks, five periods per week. 

Mechanical drawing in geometric construction, parallel and angular 
perspective ; eighteen weeks, five periods per week. Text-book, Faunce's 
'^Geometrical Drawing." 

Shop work : joinery, turning, cabinet making, pattern making, proper 
care and use of tools; thirty-six weeks, five double periods per week. 

Second Tear. 

EngHsh, Latin, French or German ; plane geometry, history or science. 

Drawing: orthographic and isometric projection, including intersec- 
tion and development of solids, shades and shadows; machine design; 
design, especially in wrought iron. 
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THOMAS HOYNE MANUAL TRAINING HIGH SCHOOL, 

CHICAGO, ILL. 



In September, 1905, the Thomas Hoyne Manual Training High 
School was opened in a former grammar .school building at Illinois' 
and Cass streets, for the purpose of relieving the congested con- 
dition of the R. T. Crane Manual Training High School, and to 
form a nucleus for the organization of a new North Side Technical 
School, the erection of which had long been contemplated by the 
Board of Education. At the opening of the Hoyne the enrollment 
was 85, but it has since increased to 440. The school has a four- 
years course of study, but owing to the crowded conditions only the 
first two years of the course have been carried out at the Hojme. 
In September, 1908, the pupils of the Hoyne School will be trans- 
ferred to the new Albert G. Lane Manual Training High School, 
where a four-years course will be pursued. 

The following outline is given of the scientific course: — 

First Year, — English ; algebra ; physiology and physiography (one- 
fourth and three-fourths of a year, respectively) ; mechanical drawing; 
woodwork; freehand drawing; gymnasium. 

Second Year. — English literature; plane geometry; zoology or bot- 
any; mechanical drawing; blacksmithing (one-half of a year) and 
foundry and pattern work (one-half of a year) ; gymnasium. 

Third Year, — English; solid geometry and advanced algebra (one- 
half of a year each) ; physics; modem history; machine shop practice; 
machine or architectural drawing; freehand drawing; gymnasium. 

Fourth Year, — American history, civil government, trigonometry and 
engineering (one-half of a year each); chemistry; machine or archi- 
tectural design; English; freehand drawing; gynmasium. 

/Exhibit. 

Frame containing examples of applied carpentry. 

Frame containing examples of applied joinery. 

Frame containing examples of applied turning. 

Frame containing sketches, mechanical drawings, tracings, blue prints, 

patterns and castings of regular pattern course. 
Drawings, pattern and casting of column base. 
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Drawings, pattern and easting of lathe leg. 

Drawings, pattern and easting of grindstone leg. 

Drawings, pattern and casting of eandlestieka. 

Drawings, pattern and casting of grate bars. 

Frame of small ornamental castings. 

Demonstration frame showing shrinkage of various metals. 

Note book on foundry work. 

Polished oak glove box, with drawing. 

"Waxed oak glove box. 

Polished sycamore glove bos. 

Waxed sycamore glove box. 

Polished birch glove box. 

Polished oak square tabouret, with drawings. 

Waxed oak square tabouret. 

Waxed mission oak square tabouret. 

Waxed colonial oak square tabouret. 

Waxed oak mission table, with drawing. 

Waxed oak fire screen, with drawing. 

Waxed sycamore French tabouret, with drawing. 

Polished birch French tabouret, with drawing. 

Mission oak desk, with drawing. 

Ikfission oak chair, with drawing. 

Oak magazine rack, with drawing. 

Oak plate rack, with drawing. 

Oak umbrella stand, with drawing. 

Oak plant stand, with drawing. 

Frame containing set of gas engine patterns. 

Frame containing patterns of wheels and pulleys. 

Frame containing miscellaneous patterns. 

Portfolio containing set of first and second year required drawin 

(each one done by a difEerent pupil). 
Four cards of machine drawings. 
Frame containing examples of forge work. 
Fire-place set. 
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WINONA TECHNICAL INSTITUTE, INDIANAPOLIS, IND. 



The Winona Technical Institute is made up of practical trade 
schools, in which training is given in iron molding, tile and 
mantel setting, carpentry and house building, electricity, mechanical 
drawing, civil engineering, machinery, house, decorative and sign 
painting, library work, printing, lithography, pharmacy and chem- 
istry, — departments being added from year to year. 

The institute was founded in 1903, when by popular subscription 
a tract of 76 acres, near the center of Indianapolis, was purchased 
from the United States government, which had long occupied the 
tract with an arsenal. A number of large and substantial buildings, 
which were erected by the government, are utilized as workshops 
with extensive equipment. 

One purpose of the institute is to place within the reach of 
young men practical trades in which both hand and mind may be 
trained, leading the students into the way of providing a livelihood 
for themselves. To a large degree the institute's methods of instruc- 
tion take the place of the apprenticeship system which industrial 
concerns have followed ; and by giving all of its attention to teach- 
ing, the institute undertakes to graduate a qualified workman in a 
shorter time than has been possible imder the usual apprenticeship 
method. With the institute's purpose of helping young men to 
help themselves is also that of adding to the supply of workers in 
the industrial world young men who are worthy of their hire. 

From the scholarship fund money is lent to students with which 
to meet tuition charges, the students obligating themselves to return 
the loans after learning a trade and going into regular employment. 

The instruction is largely shop work, such as an apprentice would 
follow in learning a trade, while liberal use is made of text-books, 
and numerous lectures are given. The instruction is both individual 
and by class. The training goes into minute details, as well as 
giving the student a broad view of the industry which he is pre- 
paring to enter. In the regular courses of instruction the tuition 
is from $50 to $100. Where a student has had some previous 
training, and enters the institute for special work, the tuition 
is based upon the amount of time he spends in a workshop. In 
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several of the departments the students are enabled to earn a weekly 
wage which they may apply to their living expenses. 

The student body for the present year is 60 per cent, larger in 
number than in any former year. Many States are represented in 
the enrollment, as well as Canada, Eussia, Central America and 
other foreign lands. Inquiries which reach the institute from South 
Africa, India, Alaska and other parts of the globe indicate that the 
subject of trade schools is of world-wide interest among those who 
have not mastered a trade. 

Instruction, — A brief outline of the course of study in each of 
the trades taught at the institute is as follows : — 






School of Lithography, — The divisions of the school work are : 
drawing on paper for reproduction by lithographic processes, in char- 
coal, crayon and pen and ink work, methods of reducing and en- 
larging plans; drawing on polished stone, on grained stone and on 
transfer paper; map, plan and mechanical drawing for lithography; 
lettering, scroll work, general designing and engraving for bank and 
commercial lithography in black and colors; preparation of stone for 
pen and ink, engraving, crayon drawing and transfer work; the chem- 
istry of lithography; temperature and its effect on lithographic proc- 
esses ; methods of making transfer papers ; chemical properties of litho- 
graphic inks; color lithography; combinations of lithography with 
photographic process work; sizes, weights and qualities of paper; con- 
struction and operation of lithographic presses; chemistry, elementary 
and general, for advanced students; freehand drawing from common 
objects, casts and life. 

School of Printing. — The range of instruction of the school is: 
machine composition; care and mechanism of typesetting machines; 
book and job composition; stone and press work; color work; chem- 
istry of printing inks and materials; business methods of systematizing 
plants; quality and values of paper stock; organization and setting 
up of printing plants ; and other phases of the trade. 

School of Pharmacy. — The school of pharmacy gives training for all 
branches of pharmacy and all chemical pursuits. It provides a well- 
grounded preparation for services as manufacturing chemist or as an 
analyst. The work is divided into two courses. The shorter course, 
two years in length, is divided into four semesters of thirteen weeks 
each, leading to the degree of Ph.G. The more extended course, in 
addition to the regular work of the Ph.G. work, requires an attend- 
ance of ten weeks a year to be devoted to higher chemistry, bacteri- 
ology and microscopy. This course leads to the degree of Ph.C. A 
great deal of the work is elective, preparing the student for the branch 
he intends to follow after graduating. 

School of Electrical Work. — In shop construction the course is 
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divided into setting up and connecting primary batteries; connecting 
electric bell circuits; wiring for electric gas lighting; wiring for incan- 
descent lighting, including both the two- wire and three-wire systenas; 
measurements of electrical resistance by substitution and by direct 
reading instruments; switch-board practice; simple tests of generators 
and motors. Since all buildings of the institute are lighted by elec- 
tricity, and the machinery is driven by electric motors, the students 
have a splendid opportunity for observation and practical work out- 
side the school. The supplementary course of instruction includes: 
fundamental facts and principles of magnetism and electricity; voltaic 
electricity and primary batteries; effects of the electric current upon 
conductors; measurement of current strength; resistance of electrical 
conductors, the laws of electrical resistance, and methods of measure- 
ment; electromagnetic induction and its applications; fundamental 
principles of the dynamo and motor; some details of construction of 
dynamo electric machines and motors; and suggestions upon the man- 
agement of these contrivances. 

School of House, Sign and Decorative Painting. — The course includes 
plain house painting, interior and exterior; plain interior decorating; 
paper hanging; hardwood finishing; enameling; relief work; graining; 
marbling; sign painting in all its branches; show card lettering and 
ticket writing; car, locomotive and carriage painting, etc. 

School of Founding. — The manual instruction takes up the follow- 
ing: preparing and mixing sand; making and baking cores; facings, 
their uses and preparation; bench molding from ordinary patterns; 
match plate work; making sand and plaster follow boards; floor mold- 
ing, including the casting from patterns of complicated form, dry sand, 
loam and pit molding, sweep work and green sand core making; cupola 
management in all its details; cleaning and tumbling castings. The 
supplementary instruction thoroughly goes into the elementary study 
of the laws of heat, combustion and gases; the physical and chemical 
qualities of molding sands; the mechanical and chemical properties of 
the different grades of pig iron and their mixtures; the methods of 
storing and checking patterns; estimates, prices and sources of ma- 
terials. 

School of Carpentry. — The work in this course consists of house 
carpentry and framing, and includes also the drawing of plans. At 
the beginning it embraces a variety of bench work, which brings into 
use all the tools commonly used in the trade. Continuing, the student 
is taught how to lay out and construct centers and window frames; 
make, case and hang doors; lap beams and set bridging in them; erect 
stud partitions and lay flooring. A complete course in joinery work is 
also given. In addition to the work outlined, the course includes house 
construction and framing, etc. 

School of Tile and Mantel Setting. — Preparatory instructions: a 
short history of the manufacture and uses of tile; a knowledge of the 
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qualities, shapes, sizes and designing of tile with colors; a knowledge 
of materials used in the work; a knowledge of mechanical drawing 
sufficient to read a "blue print" and make a "working drawing;" 
uses of rule and working to different scale. Shop work: floor work; 
preparing the span to be tiled; floating the cement; placing the tile; 
and finishing. Wall work: instructions in applying metal lath, plumb- 
ing walls, scratch-coating same, setting coves or base tile, floating 
cement, placing the tile, setting the cap and finishing. Mantel work: 
preparing the floor for hearth space; laying the hearth, building brick 
arch, putting up facing and lining fireplace; slab work. Chemistry: 
elements of chemistry; a knowledge of the use and qualities of cement, 
and the mixing of same. Art : simple and fundamental principles used 
in tile construction. 

Night courses are in session in pharmacy, chemistry, electrical work, 
sign and window card painting, mechanical drawing, linotype. 

Exhibit. 

Castings. — Showing unfinished and finished products from the school 
of iron molding. This is work that is produced for commercial con- 
cerns, the students earning a fixed wage each week. Occasionally divi- 
dends from accumulated profits are distributed among them. 

Woodcraft. — Tabourets, settee and swing in weathered finish. This 
work is done by students of the school of carpentry. The furniture is 
made on special orders, and the profits are divided among the students. 

Printing. — Specimens showing hand and machine typesetting, both 
by beginners and advanced students; press work specimens, showing 
progressive proofs in color printing,; plain press work, showing make- 
ready on halftone and type forms, and the work of students in title 
pages, margins and other forms of typography. 

Lithography. — Proofs showing work of students after a few months 
or a year of training. The exhibit includes letter heads, commercial 
forms, lettering and designs in ornamental lithography. 

Mechanical Drawing. — Working plans by students in engineering 
and electrical maintenance courses. 

Tile and Mantel Setting. — Drawings of floor plans prepared by stu- 
dents before doing the actual work in their workshops. 

Card Writing. — Examples of work done by students in sign paint- 
ing, a department of the school of house, sign and decorative painting. 
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THE BOSTON TEADE SCHOOL FOR GIRLS, 

BOSTON, MASS. 



The Boston Trade School for Girls was founded in July, 1904. 
It tries to reach girls who leave the grammar school as soon as the 
compulsory school attendance is completed. By training them to 
enter the skilled trades of dressmaking, millinery, clothing-machine 
operating and straw hat making, it aims to keep them out of un- 
skilled occupations, where there is no chance for advancement, and 
where mental, moral and physical deterioration is almost certain. 
Starting with a membership of 14, the school has grown to 140, 
and has a constant waiting list because of lack of room. Only 
girls who feel the need of almost immediate self-support attend the 
school, and the course of one year is made as intensive and practical 
as possible. 

Equipment. — The equipment has been suflBcient to meet the de- 
mands in the most economical manner, without too greatly limiting 
the usefulness of the experiment. Since the introduction of electric 
power machinery was such a large item of expense, it was thought 
best to provide for the possibility of growth. Thus, while an 
electric motor was installed of suflBcient power to drive twenty ma- 
chines, only ten were set up. Foot-power machines, tables, and the 
other articles necessary for plain sewing, dressmaking and millinery, 
were introduced, and have been added to as the school has increased 
in numbers. The basement serves as a lunch room, and has been 
arranged to give a simple training in preparing and serving lunches. 
The large parlor of the house is used for daily assemblies, trade 
work, gynmastics and recreation during the noon recess. An at- 
tempt has been made in each department to reproduce good work- 
room equipment and conditions. 

Instruction, — The school day is seven and one-half hours long 
(8.30 A.M. to 5 P.M.), and the school is in session throughout the 
year. Thirty-nine hours a week are spent at shop practice, and 
eight and one-half hours at academic instruction. Although the 
work is mainly individual, and classes do not exceed 20, the per 
capita cost has been reduced during the past year to $137 for the 
entire year of twelve months. The work made by the pupils is 
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sold, thus giving them the benefit of actual trade practice, and at 
the same time enabling the school to more than cover the cost of 
all materials used. 

Trades, — The necessity of adapting the work of the school to the 
needs of Boston and vicinity led to the introduction of training in 
the trades which center about the needle and the foot and electric 
power machines, as these are the trades in which the greatest de- 
mands for skilled workers exist, and hence the greatest opportunities 
for the pupil. 

The departments of the school at present are dressmaking, rail* 
linery and machine operating. In each of these departments girls 
are prepared to enter a variety of trades. For example, the work in 
dressmaking is so planned that girls may take positions as seam- 
stresses, dressmakers' helpers, experienced skirt finishers, waist fin- 
ishers or sleeve makers, according as it is possible for them to give 
a longer or a shorter time to the training. The same is true of 
millinery. Girls are prepared to be frame makers, hat makers or 
trimmers, if special ability is shown. In machine operating a great 
variety of trades are open to girls, since the mastery of the electric- 
power machine is a preparation for many specialized lines of work. 

Character of Training, — Training begins with simple processes 
for the control of the needle and the machine, and advances grad- 
ually to more difficult parts of the work. Instruction is individual, 
making it possible for a girl to progress according to her ability. 
The training is such as to enable a girl to enter her trade, beginning 
at any one of a number of kinds of work and to advance intelligently 
along that line. No attempt is made to produce expert dressmakers 
or milliners, or other trade workers, but rather to give the necessary 
experience, skill and speed in sonie of the more fundamental proc- 
esses. 

The object is to combine the school and the shop. The early 
training partakes largely of the atmosphere of the school, and is 
■educational in character, giving reasons for processes as well as the 
processes themselves. The correct way of doing things is empha- 
•sized, and little attention is paid to speed. 

Girls who can be recommended to positions at the end of a year 
are placed in establishments where there is opportunity for them 
to advance in both wage and position. Over 100 girls have been 
placed in good positions since the school opened, three years ago, 
and are at present receiving wages ranging from $4 to $20 per 
week. 

Supplements to Trade Worlc. — Design : in order to become a 
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skilled worker, a lote of beauty and an appreciation of beautiful 
lines, shapes, tones and colors is necessary. Practice is given in 
rapid sketching of the figure, of gowns and hats, as well as simple 
objects. 

Domestic science: with the hope of developing at some future 
time a trade related to household work, and for the purpose of 
giving the pupils of the school the immediate help they need in the 
preparation of nutritious food and in its orderly serving, a simple 
course in domestic science was begun the second summer. The girls 
were taught to prepare some simple dish to supplement the cold 
lunch brought from home, to care for the lunch room and to serve 
the luncheon attractively. 

Assemhlies. — To develop an esprit de corps, and to give the 
opportunity for the discussion of many general problems which 
would naturally be taken up in academic work, an assembly of the 
school is held for twenty minutes each day. Talks on textiles and 
manufacturing processes are given, and the frequent discussion of 
moral and business questions have aroused ambition and a more 
thoughtful and earnest attitude of mind and stimulated loyalty to 
the ideals of the school. 

Exhibit. 

A. Placard, — aim, scope and character of school. 

B. Placard, — subjects taught in connection with each trade. 

C. Photographs of classes and workrooms. 

D. Chart, — showing effort to take the training (indicated by dis- 

tance). 

E. Chart, — comparing wages and opportunities of trained and un- 

trained girls. 

F. Design exhibit : — 

1. Applied to millinery. 

2. Applied to gowns. 

3. Applied to underwear. 

4. Applied to shirt waists. 

G. Chart, — showing the possibilities for home training in connection 

with trade training. 
H. Exhibit of finished product. 
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LOWELL INSTITUTE SCHOOL FOK INDUSTEIAL 

FOEEMEN, BOSTON, MASS. 



This free evening school was established in 1903 by the trustees 
of the Lowell Institute, under the auspices of the Massachusetts 
Institute of Technology, as a substitute for the advance lecture 
courses which had been given for more than thirty years by pro- 
fessors of the Institute of Technology. 

Among the different classes in the community there appeared 
to be one which had hardly received the attention which it de- 
served. It was for this class, the foremen, that the school was 
planned. These men receive the same education to-day as the 
ordinary mechanic, and it was thought that it would be a great 
benefit to the community at large if they could have some training 
in the principles of applied science. To attempt, however, to train 
young men separately for the position of foremen would be, under 
the existing organization of labor, an impossibility, as the foremen 
must continue, for the present, at least, to be promoted from among 
the workmen. Therefore, to give them such an education as is 
desired, it becomes necessaiy to train men who are already working 
at their trade. With this object the " School for Industrial Fore- 
men " was started, and has yielded very satisfactory results. 

The school comprises two courses, one mechanical and the other 
electrical, and each extending over two years. These courses are 
intended to bring the systematic study of applied science within 
the reach of men who are following industrial pursuits and desire 
to fit themselves for higher positions, but are unable to attend 
courses during the day. 

It has been the aim to adapt the courses to the needs of the 
men for whom the instruction is intended, and to include the study 
of those principles with which they are not likely to become fa- 
miliar in practice. This will also give them a fundamental train- 
ing in those matters that will be of the greatest value to them in 
the work in which they are regularly engaged. 
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First-year Course. 

Hours. 

Practical mathematics, . . . 56 

Elementary physics (32 hours) and electricity (28 hours), . . 60 

Elements of mechanism, 34 

Drawing, 40 

Total, 190 

Second Tear, — Mechanical Course, 

Mechanics, 38 

Valve gears, 10 

Elements of thermodynamics, the steam engine and boilers, . . 38 

Elementary hydraulics, 10 

Testing laboratory (resistance of materials), 12 

Steam and hydraulic laboratory, 24 

Mechanism design (12 hours) and elementary machine design (60 

hours), 72 

Total, 204 

Second Tear, — Electrical Course. 

Valve gears, 10 

Elements of thermodynamics, the steam engine and boilers, . . 38 

Steam laboratory, . . • 16 

Direct current machinery, 12 

Alternating currents, 20 

Electric distribution, 32 

Electrical testing laboratory, 24 

Laboratory of dynamo electric machinery, 48 

Total, 200 

The work classified under practical mathematics embraces the 
principles of algebra, solid geometry and trigonometry, and the 
elements of calculus. The theory and use of logarithms and 
the slide rule are also included. It is the aim to give such parts 
of mathematics as are of immediate practical value to the men in 
the work in which they are engaged, and such mathematical train- 
ing as is essential to the proper presentation of succeeding studies, 
teaching the elemeni;s well, and omitting as much of the complex 
portions as would not seriously affect the succeeding subjects. 

The purpose of the course in elementary physics and electricity 
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is to familiarize the students with the fundamental principles of 
general physics, and to lay a foundation for subsequent studies. 
The lectures are very fully illustrated by suitable experiments. 

The course in elements of mechanism includes the study of the 
motions and forms of the various mechanisms occurring in ma- 
chinery, and the manner of supporting and guiding the parts. 

The course in drawing includes systems of dimensioning, con- 
ventional representations, tracing and drawing, illustrating the 
class-room work in connection with the course in mechanism, in- 
cluding problems in belting, the design of cams, quick-return 
motions, etc. 

The subjects taught in the course of mechanics are statics, dy- 
namics and the strength of materials. The course deals mainly 
with the application of the principles of mechanics to thq solution 
of problems occurring in ordinary engineering work. 

The course in valve gears includes the study of the different 
types of valve gears for steam engines, the Stephenson link, and 
the design of simple and double valves. 

The course in elements of thermodynamics, the steam engine 
and boilers includes the properties of gases and vapors, especially 
steam; the flow of gases and vapors; hot air and gas engines; 
steam engines; steam turbines; the steam-engine indicator; air 
compressors ; and steam boilers, their details and accessories. These 
subjects are treated in a practical as well as in a theoretical man- 
ner, with a view to their application to work in the laboratories 
or in practice. There is also some discussion of the accessories 
leading to the most economical use of steam, and the latest devices 
by which economy may be increased. 

In the course of elementary hydraulics the fundamental princi- 
ples of hydraulics are taught, including the flow of water through 
orifices and pipes, and over weirs. 

In the testing laboratory the students make the following tests : 
tests to determine the compressive strength of short struts and 
columns, the shearing modulus of elasticity and torsional strength 
of two-inch steel bars; the modulus of elasticity, the limit of 
elasticity and the tensile strength of steel or iron rods ; the modulus 
of elasticity and the tensile strength of wire ; and tests of the deflec- 
tion and of the transverse strength of full-sized beams and of the 
strength of hydraulic cement. This laboratory instruction is 
given in connection with the lectures upon the strength of mate- 
rials, and the students take all the observations and calculate the 
results of each test. 
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The work in the steam and hydraidic laboratory can best be 
illustrated by the tests that are made by the students. They in- 
clude steam-engine tests on a 160 horse-power triple-expansion 
engine and on a 225 horse-power high-speed tandem compound 
engine; tests of the performance of a surface condenser, of a 
duplex steam pump, of a 36 horse-power gas engine, of a pulsom- 
eter, of a rotary pump, of a steam injector, of a three-stage air 
compressor, of a forty-eight-inch Pelton water wheel, of a steam 
turbine, and of other apparatus. 

The main object of the course in mechanism design and ele- 
mentary machine design is the application of principles learned 
in the class or lecture room to the solution of problems in design. 
The scope of the designs is sufficiently limited to enable the stu- 
dent to, make the necessary calculations to determine the strength 
of every part by means of principles already learned, and not by 
means of empirical formulas. 

The work in direct-current machinery embraces the theory, con- 
struction and use of the various t3rpes of generators and motors. 
Methods of testing, the study of characteristics and of parallel 
running will also be included. 

The lectures in alternating currents begin with the consideration 
of the fundamental energy conditions for periodic current circuits, 
and is followed by a discussion of such circuits in parallel, a treat- 
ment of alternating current generators and of transformers. There 
is also some discussion of polyphase systems, the induction and 
synchronous motor and the rotary converter. Throughout this 
work graphical methods are much used. 

Electrical distribution embraces methods of distribution of both 
direct and alternating currents, as applied to lighting, transmis- 
sion of power, street railroads, etc. The work in direct currents 
includes the layout of central stations for lighting and power; the 
general principles of direct current distribution, series, parallel and 
multiple wires; the use of boosters, storage batteries, and the aux- 
iliary devices entering into the various direct current systems. In 
the consideration of the generation and distribution of power by 
alternating currents is included questions of regulation and of 
parallel running of alternators; the various application to power 
systems of poljrphase motors, both synchronous and induction; and 
the use of the rotary converter with special reference to railway 
work. There is also some discussion of the principles of high 
voltage power transmission. This course is fully illustrated by 
working models. 
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In the course of electrical testing performed in the standardizing 
laboratory, special attention is given to the methods of measure- 
ment and testing which are of fundamental importance in technical 
work. It is intended to familiarize the student with instruments 
of the best design and with methods of approved value. In con- 
nection with the laboratory work particular attention is directed 
to the various sources of error arising in experimental work, it 
being the intention to lay the foundation for an intelligent criti- 
cism of results. Graphical methods are freely used, and emphasis 
is laid on precision of results and economy of time. The work 
includes the calibration of ammeters, voltmeters and wattmeters, 
for both direct and alternating currents, for high as well as low 
voltages, and for both large and small currents. 

The work performed in the laboratory of dynamo electric ma- 
chinery embraces the determination of characteristics and eflfi- 
ciency of both direct and alternating current generators and 
motors; the determination of the heating, regulation and eflficiency 
of transf onners ; investigations of rotary converters and synchro- 
nous and induction motors ; and a complete test of a lighting plant. 
A portion of the time is devoted to photometric measurements of 
arc and incandescent lights. 

The instruction embraces recitations, lectures, drawing-room 
practice and laboratory exercises, and is given by members of the 
instructing staff of the Institute of Technology. The success of 
the instruction is due in part to the fact that it is specially adapted 
to the needs of the men, and is making them more eflficient in their 
regular occupations, and qualifying them for advancement along 
the lines in which they are working. Text-books are used in many 
of the subjects; but in some of the work, where instruction differs 
widely from available books, printed notes are supplied to the 
students at cost. Many of the lectures are fully illustrated by 
apparatus and experiments. Written tests are given from time to 
time, and problems are assigned for home work at nearly every 
exercise. 

The scholarship of the students and their ability to continue the 
courses are determined in part by examinations, but considerable 
weight is given to the torm^s work. Those who fail to keep well 
up with the work or to profit sufficiently by the instruction are dis- 
qualified to continue the course. Those who complete satisfactorily 
the required courses and pass the examinations are given certifi- 
cates. 

The school is open to those only who are ambitious and willing 
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to study. The character and amouiit of the instruction are such 
that attendance is required for thiiee or four evenings a week, and 
men who cannot also devote considerable time to study away from 
the school cannot derive full benefit from the instruction, nor per- 
haps maintain their standing. 

To be admitted to the courses the applicant must be at least 
eighteen years of age, and must pass entrance examinations in 
arithmetic (including the metric system), elementary algebra, 
plane geometry and mechanical drawing. In addition to the ex- 
aminations, considerable weight is attached to the applicant's 
occupation and practical experience. 

The shrinkage in attendance has been comparatively small. 
The size of the first-year class has been about 70, and that of the 
second-year class about 50. Ninety men have been graduated in 
three classes, — about 30 in each class. 

A great variety of occupations are represented in the school, 
but usually about half the number of students are draughtsmen 
or machinists. The men have come from about thirty different 
companies or corporations in the city or the vicinity. Their aver- 
age age has been about twenty-seven, and nearly all of them have 
attended high school or have passed through that grade. 

It may be supposed that men who are following industrial pur- 
suits during the day are not in a condition to receive instruction 
after their day^s labor, and that instruction under such conditions 
can be of but little profit; but it can be safely stated that for the 
four years of the school's history the men have spent two hours at 
the school three or four evenings a week and as many more hours 
at home in study for a school year of thirty weeks, and have 
achieved thorough eflSciency in their studies. 

The training which they have received has been of high grade 
in the same subjects that are presented in high-grade mechanical 
or electrical courses, — training which is aiding them to make more 
rapid progress, and to advance to a higher point than would other- 
wise have been possible. 
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Status of the First Class Graduated, Class of 1905. 



Occupation when 
entering the School. 


Occupation in 1907, 
Two Years after Graduation. 


Increase of 

Salary 
(Percent.). 


Draughtsman, 

Engineer, 

Fireman, 

Chief engineer, 

Instrument maker, .... 

Junior civil engineer 

Meter man 

Testing, 

Draughtsman, 

Draughtsman, 

Engineer, * 

Bepairman, 

Chlefengineer, 

Draughtsman, 

Draughtsman, 

Machinist, 

Draughtsman, 

Draughtsman 

Tool maker, 

Wire chief, 

Draughtsman 

Clerk 

Clerk 

Foreman, 

Electrician, 

Draughtsman, 


Draughtsman. 

Treasurer and manager, . 

Draughtsman, 

Chlefengineer, 

Student 

Assistant civil engineer, . 

Meter man, 

Testing, 

Draughtsman, 

Draughtsman, 

Engineer, 

Foreman 

Manager, 

Designing draughtsman, . 

Draughtsman, 

Draughtsman, 

A ssistant master mechanic. 

Draughtsman, 

Supenntendent, .... 

Assistant engineer 

Draughtsman, 

Assistant 

Assistant superintendent. 

Foreman, 

Electrician, 

Student 


88 
-I 

4 
67 

91 
10 
50 
50 

27 
.s 

150 

.8 

49 

67 
167 

88 
100 

-4 

83 

100 

200 

29 


AvAracre increase of salarv. ahont ......... 


70 










1 Unknown. 



8 Some. 



« Very material. 



4 Material. 



Exhibit, — Two wing frames, including photographs of build- 
ings, laboratories, apparatus, etc., of the Massachusetts Institute of 
Technology, used by the School for Industrial Foremen; also, 
specimen examination papers and students^ drawings. 
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THE TECHNICAL HIGH SCHOOL, SPBINGPIELD, MASS. 



Oeneral Character of the Curriculum, — The Technical High 
School is an independent public high school, free to all properly 
qualified boys and girls who hold a legal residence in Springfield. 
Its curriculnni is designed to combine and correlate practical 
training with a full course of academic studies. Strong courses in 
English language and literature, mathematics, science, history, 
French, German and Latin are offered; but the distinctive feature 
is the recognition of the principle that the activities of home life 
or of an industrial or business career should properly begin in 
school. Every boy in the technical division of the school is required 
to take four years of mechanical drawing, together with freehand 
drawing and design; and four years of varied practice in the use 
of hand and machine tools, in order to secure the educational ad- 
vantages of manual and technical training. No attempt, however, 
is made to teach either the mechanical or the building trades as 
such. The courses of instruction offered to the girls in the technical 
division have been laid out on the same broad and liberal lines as 
those for the boys. A good general education is also given in the 
commercial department, in addition to special training in com- 
mercial branches. 

Program, — The program makes liberal provision for general 
education, not only in the character of the subjects chosen, but 
also in the time allotted to these subjects and in the correlation 
of the work of the various departments of the school. Four years 
of work are given to the five main groups of liberal studies, viz., 
language, literature, mathematics, science and history; while the 
drawing, the bench work, the machine tool work, the practical work 
in the department of household arts and in the commercial depart- 
ment, which are distinctive features of the curriculum, form a 
considerable part of each yearns program. 

The Mechanic Arts, — Instruction in the mechanic arts is given 
for the most part by practice at the drawing table, the bench, the 
forge and the lathe; but lectures and demonstrations by the in- 
structors are frequently given, and a considerable number of written 
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exercises and tests are required of the students in all mechanical 
departments. Thorough instruction in drawing is given throughout 
the four years. The methods taught conform to the practice of the 
modem shop and drafting room. A great part of the first year's 
course is given to exercises which teach the importance of accurate 
and painstaking work, and throughout the entire course there is 
constant practice in independent numerical calculations connected 
with the work. In the first year a beginning is made in constructive 
design, which is continued throughout the second year. Some of the 
work of every boy in the wood working and in the forging depart- 
ments is based on his own original designs previously made in the 
drawing room. Considerable time is also given to freehand sketch- 
ing of machine details, in order to make the students proficient in 
representing machine parts quickly and in sketching details from 
assembly drawings. The work of the senior year in elementary ma- 
chine design is supplemented by the work of the pattern making 
and machine-shop classes, which make use of drawings made in 
the school. The shop exercises are planned to embody some definite 
mechanical principle, and to bring into use, in proper order, the 
various tools and machines. They are designed to give training in 
careful, systematic, intelligent workmanship. 

Household Arts, — The technical work for girls is confined prin- 
cipally to the scientific principles and processes involved in the care 
of a home. In the organization of this work three main lines are 
followed, which may best be described as pertaining, first, to the 
house itself, with the various rooms and arrangements for living; 
secondly, to clothing; thirdly, to foods. In connection with the 
first division some instruction is given in work in wood, paper, 
leather and other materials. Design, both constructive and deco- 
rative, especially as it finds application in the interior of the home, 
forms a considerable part of the instruction under this division. 
Drawing is taught as the universal language of constructive design. 
Applications are found in model rooms or in certain elements in the 
interior arrangement of homes, in so far as such things may be 
made available in the school for instruction purposes. The prin- 
ciples of plumbing, sanitation, ventilation, heating, lighting, decora- 
tion and general repairs find their place under this division of 
the work. 

Under the line of clothing the aim is to teach sewing as hand 
work,' including practical knowledge of the various kinds of stitches 
and their uses ; a study of the forms and construction of garments, 
including design, drafting, cutting, fitting; a study of the history. 
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manufacture and nature of fabrics, their qualities and cost, through 
all of which artistic effect as veil as utility is emphasized. 

The instruction m connection with foods is based upon a thor- 
oughly scientific study of the principles involved. This calls for 
some general knowledge of physics and chemistiy, and special 
knowledge of the same sciences as applied in this work. Lessons in 
biology, including bacteriology, in physiology and hygiene, and in 
the composition and nutritive value of foods, are given. A large 
amount of laboratory work in cooking is necessary. But it is not 
merely cooking; it is systematized, and put upon a scientific basis. 
The aim is to teach pupils not only to know the chemical composi- 
tion and nutritive value of foods, but to be familiar with the 
chemical and physical changes caused by cooking, and the relation 
of all these changes to the processes of digestion and nutrition. 
Graduates from this course should be able, from their knowledge of 
tests, to protect their households against adulterations and every 
form of inefficiency in the preparation of foods. They also be- 
come acquainted with practical household sanitation. The ulti- 
mate object of all this work is to fit the young woman graduate to 
supervise the selection, eooldng and serving of the food of a family 
or an institution in a thoroughly scientific way. 



BPaaianSLD TEOHNIOAL maH school.— HonieboldSdenM. 



SPEHTOTULD technical man school.— Household Arts. 
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THE NEW BEDFORD TEXTILE SCHOOL, 
NEW BEDFORD, MASS. 
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The State act establishing textile schools has been taken advan- 
tage of in New Bedford by a corporation consisting of many of the 
leading marnif acturers, oflBcials of the labor unions of New Bedford, 
and several of its prominent citizens. The object is to insure the 
establishment of a school in which the young men of the city who 
are desirous of being trained for entering the cotton-manufacturing 
industry, mill workers who desire to advance and be promoted in 
their respective departments, as well as those men who may make 
New Bedford their temporary residence in order to obtain a thor- 
ough cotton mill education, may have every facility to learn the 
theory of cotton manufacturing. They may also have practice in 
all details, from the raw cotton to the finished fabric, and instruc- 
tion in the scientific principles which underlie the construction of i ^ 
the machinery, its operation and the artistic principles involved 
in the production of desirable and ornamental fabrics. The school 
was formally opened on Oct. 14, 1899, and instruction commenced 
on October 16. ;>j 

The school is a spacious brick structure, centrally located, and 
has a floor space of about 46,000 square feet. The machinery of f; 

the school is absolutely modem, and was especially constructed for i 

the school. It is essentially designed to afford facilities for all kinds .: 

of experimental work, and represents the leading types of machines 
from the best machine builders in the United States. 

Instruction in the New Bedford Textile School is given both in : 

the day and evening. The day courses are intended to qualify ; - 

students to hold positions of responsibility in textile manufacturing 
and allied establishments. 

The fee for tuition in the day classes is $50 a term, or $100 for 
the school year, to students in the State. To non-resident students 
the fee is $75 a term, or $150 for the school year. This fee includes 
admission to any of the evening classes in which there is accommo- 
dation, and which day students may desire to attend. Day sessions 
are principally attended by high school graduates. 
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Evening instruction, similar to day courses, on the same ma- 
chinery and by the same teachers, is given for the benefit of workers 
in local mills and machine shops who cannot spare the time or 
money for the day course. The instruction in the evening classes 
is divided into sections, so as to give the greatest possible facilities 
to mill workers to obtain such instruction as they may require. 
This sectional curriculum is to some extent adopted in the day 
courses, and is a feature of the school that should commend itself 
to those men who have a limited period which they can devote to 
taking a day course of study. A man may enter for a period of 
several months, in order to qualify himself in some special branch 
of the work. This principle is adopted so that a maximum of in- 
formation on any special subject may be obtained in a minimum 
of time. 

The requisites for those attending the evening classes are that 
the pupils must be at least fourteen years of age, and must pass 
an entrance examination in arithmetic and English, or present 
satisfactory evidence of the necessary qualification in elementary 
education. Four evenings a week are devoted to the evening classes, 
there being no charge for students attending such classes. 

Students are required to supply themselves with such books, tools 
and materials as are recommended by the school, and must pay for 
any breakage or damage they may cause. The cost of the supplies 
varies from $8 to $15 a year. 

Diplomas are given on the satisfactory completion of a course of 
study extending over the period named in connection with each 
course, if the student's record is otherwise satisfactory. Students 
taking special courses, in most cases, are entitled to a certificate if 
they honorably and satisfactorily complete the course of instruction 
scheduled. 

The following courses are offered in the day classes: complete 
cotton-manufacturing course (three years) ; cotton carding and 
spinning course (one year) ; weaving course (one year) ; designing 
course (two years) ; chemistry and dyeing course (two years) ; the 
complete knitting course (three years). 

The courses in the evening school correspond very closely to 
those given in the day classes. Two evenings a week are devoted 
to instruction. The courses pursued follow : carding, spinning and 
combing course (two years) ; mule-spinning course (one year) ; 
ring-spinning course (one term) ; cotton-sampling course (one 
term) ; spooling, warping and slashing course (one term) ; plain 
weaving and fixing course (one year) ; fancy weaving and fixing 
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THE BRADFORD DURFEE TEXTILE SCHOOL, 

FALL RIVER, MASS. 



The Bradford Durf ee Textile School of Fall River was the third 
school to be established in the Commonwealth of Massachusetts 
under the provisions of chapter 475 of the Acts of 1895. The by- 
laws provide that a majority of the trustees shall be persons engaged 
directly or indirectly in the manufacture of textiles. This secures 
the services of a board of men of practical training and experience 
in the business. 

The school is named in honor of Bradford Durfee, who was one 
of Fall Riveras earliest manufacturers and foremost citizens. He 
died in 1843, after a life of great activity and success in building 
up the manufacturing interests of his native city. The school was 
opened for students on March 7, 1904. The building, which was 
built expressly for the purpose, is thoroughly equipped with the 
latest and most improved cotton machinery, and has every provision 
for class rooms, lecture rooms and laboratories for conducting a 
successful school. 

Description of Building. — The school building, which is of mod- 
ified colonial design, is located at the comer of Durfee and Bank 
streets, near the center of the city. It is divided by brick party 
walls into two parts, the administration or school part, and the 
machinery part, thus preventing the noise of the machinery from 
disturbing any of the class rooms. 

The location of the building is such that the light is unobstructed 
on all sides. Large and well-lighted class rooms are provided for 
designing, carding and spinning, chemistry and dyeing, weaving 
and mechanical drawing. There are also rooms for making blue 
prints, and a dark room for photographic purposes. The locker 
rooms and lavatories are large, well lighted and ventilated, and 
convenient to the class rooms and mill rooms. The mill part is of 
modem mill construction, with large windows on three sides, and 
skylights in the roof. It is thoroughly equipped with automatic 
fire sprinklers, and is heated and ventilated by the most approved 
systems. 
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Day and Evening Classes, — This school is designed to meet the 
needs of two distinct classes of students: one, the day class, being 
those who wish a preliminary training in the manufacturing indus- 
tries before entering upon the practical work of the mill ; the other, 
the evening class, being those already at work in the mill, who feel 
the necessity for a training in the principles of the art and a greater 
knowledge of all the departments of their chosen vocation. 

Great care has been taken in choosing the instructors, the men 
having been selected from a large number of applicants, not only 
for their great practical experience, but also for their ability to 
impart successfully their knowledge to others. In addition to a 
faculty of seven instructors, there are ten assistant instructors in 
the evening classes, who are employees in the mills during the 
day, and are experts in their various lines. 

Specializes in Cotton Manufacturing. — Great attention has been 
paid to the method of giving instruction, and no time is wasted on 
unnecessary work. Each student is busy every minute of the school 
hours, on practical problems that are used every day in the mills. 
Each department has models of the important parts of the various 
machines that give to the student great advantage in pursuing his 
investigations. The school deals entirely with cotton, believing 
that by specializing in one branch the courses can be brought to 
the highest point of efficiency. 

Through the liberality and courtesy of the various machine build- 
ers, our equipment is especially adapted for giving thorough in- 
struction in the manufacture of cotton goods, from the raw material 
to the finished product. The carding and spinning, weaving, de- 
signing, chemistry, dyeing, cloth room and engineering departments 
are thoroughly equipped with all kinds of modem machinery. In 
many cases several makes of the same kind of machine have been 
installed, with the idea of more firmly fixing in the student^s mind 
the instruction that is given. 

Regular Day Courses. — The following regular courses are offered 
to day students : — 

No. 1. G^eneral cotton manufacturing, three years: this course is ar- 
ranged for those who wish a general training in all departments of 
cotton manufacturing. It includes thorough instruction in carding, 
spinning, weaving, designing, chemistry, dyeing, drawing and engineer- 
ing. A diploma is given on the satisfactory completion of this course. 

No. 2. Designing and weaving, two years: this course is offered to 
students who wish to specialize in designing and weaving. In addition 
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to these subjects, courses in carding and spinning, engineering, and 
mechanical drawing are included. A certificate is given on the satis- 
factory completion of this course. 

No. 3. Chemistry and dyeing, two years: this course is offered to 
students who wish to specialize in chemistry and dyeing. It is adapted 
to fit young men for responsible positions in bleacheries, dye and print 
works; with manufacturers of and dealers in drugs, chemicals and dye 
stuffs; and for such other places as require the services of a textile or 
analytical chemist. A certificate is given on the satisfactory comple- 
tion of this course. 

Instruction in special courses are arranged whenever possible. 

Special Courses for Evening Students. — Courses are offered to 
evening students, each course covering a department in the mill. 
This plan allows the students to get instruction in any one branch 
that he may desire. The following courses are offered : — ■- 

No. 1, picker and card rooms, two years ; No. 2, ring spinning, twist- 
ing and warp preparation, one year; No. 3, mule spinning, one year; 
No. 4, mill calculations, one year; No. 5, plain weaving and fixing, one 
year; No. 6, box and dobby fixing, one year; No. 7, Jacquard weaving 
and fixing, one year ; No. 8, designing, three years ; No. 9, general chem- 
istry, one year; No. 10, qualitative and. quantitative analysis, two 
years; No. 11, dyeing, one year; No. 12, advanced dyeing, one year; 
No. 13, elementary designing and cloth analysis, one year; No. 14, Jac- 
quard designing, one year; No. 15, steam and electrical engineering, 
two years. 

Entrance Requirements, — Applicants mnst be of good moral 
character, and at least sixteen years of age. A certificate of grad- 
uation from any high school admits a student without examination ; 
other applicants are required to pass examinations in arithmetic and 
English. 

Tuition. — The tuition for day students is $100 per year for resi- 
dents of Massachusetts; for non-residents, $150 per year. No 
charge for tuition is made to evening students who are residents of 
Fall Eiver; for non-residents the tuition fee is $5 per year. The 
school hours for day classes are from 8.30 a.m. to 12.30 p.m., and 
from 2 P.M. to 5 p.m., except Saturday afternoon. The school hours 
for evening classes are from 7.30 p.m. to 9.15 p.m., Monday, Tues- 
day, Thursday and Friday. 
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BEVEELY EVENING INDUSTEIAL SCHOOL, 

BEVEELY, MASS. 



The Evening Industrial School in Beverly consists of classes in 
architectural and mechanical drawing and shop mathematics. It 
has been conducted by the city as a part of its regular evening 
high school, but this year the school committee asked the Massa- 
chusetts Commission on Industrial Education to establish and 
supervise these particular classes. 

Instruction. — The instruction in mechanical drawing calls at- 
tention to the dominant manufacturer's interest in Beverly, — the 
United Shoe Machinery Company, more than 80 per cent, of the 
members of this class being employees of that corporation. The in- 
struction is given by three members of the engineering staff of the 
company, and the work is, as would be expected, very closely related 
to the daily occupations of the men. One of the most noticeable 
features of this work is the insistence of mechanical drawings which 
would be readily intelligible in a shop. Possibly less attention is 
given to formal demonstration than is the case in some other schools. 
The architectural drawing, which is taught by a local architect, takes 
in largely the ambitious young carpenters and men in the building 
trades generally. 

The aim of this work is not so much toward making complicated 
and accurate drawings as toward ability to read or interpret the 
plans with which any man in the building trades comes in daily 
contact. Of course the work in drawing, either architectural or 
mechanical, involves a certain amount of mathematics, this being 
especially true of the mechanical drawing. No attempt is made in 
the drawing classes to teach mathematics, as there is a class in shop 
mathematics for that purpose. By having the classes in mechanical 
drawing and shop mathematics meet on different nights, it is pos- 
sible, and in many cases the opportunity is taken, to carry both 
courses. The shop mathematics deals largely with the elements 
of algebra, geometry and trigonometry and their application and the 
solution of shop problems. The teaching of the elementary prin- 
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ciples does cot vary greatly from the ordinary method of handling 
pure mathematics, but the use of shop examples as illustrations 
and the custom of bringing into the class actual problems arising 
in the shop would give the work a very practical character. 

At first sight it may seem strange that trigonometry should be 
attempted in an evening eta^ for mechanics ; but a knowledge of the 
character of the work in the shops of the leading industry of the 
town fully warrants the introduction of thia subject, as meeting an 
actual need of the workman. 
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CAMBKIDGE EVEISTING INDUSTEIAL SCHOOL, 

CAMBEIDGE, MASS. 



The evening indnstrial schools in the city of Cambridge were 
established by the Massachusetts Commission on Industrial Educa- 
tion in the fall of 1907, and were the first schools established by 
the commission in the Commonwealth. 

Anticipating favorable action on their petition to the commis- 
sion, the school committee had made tentative arrangements for 
starting the work; consequently, the classes were opened very 
promptly, with a full organization of teachers, and the enrollment 
on the first night was very gratifying. 

It should be said, as possibly explanatory of the great interest 
shown in Cambridge, that for the past nineteen years the city has 
had a most excellent manual training high school, — in fact, the 
first one established in New England. From this school the idea 
of industrial training has grown, until its merits were seen by 
many who were already employed. 

Equipment, — The equipment of this school being of an emi- 
nently practical nature made it more available for work with 
practical mechanics. The question of equipment on a practical 
basis is one which should engage the attention of any municipality, 
especially with the present tendency towards industrial training for 
practical men. In many cases the school equipment is entirely 
inadequate to furnish suitable instruction to the average workman. 

These evening schools, together with others in dressmaking and 
freehand drawing, had been operated by the city for two years. 
By the present establishment of the commission these are unified 
and brought under control which views with the greatest concern 
the necessity for uniform instruction in each subject so far as is 
possible throughout the Commonwealth. In nearly every case in the 
city the size of the industrial school established was limited only 
by the available room and equipment. 

Classes are open in machine shop, blacksmith shop, pattern shop, 
architectural and mechanical drawing, shop mathematics, freehand 
drawing, dressmaking and millinery. 
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The total enrollment in these various schools is over 500, and 
the percentage of attendance varies from 70 to 96. The general 
plan of instruction is, of course, governed largely by the class of 
people applying for it. It is found necessary in almost every 
case to assume that the pupils have made very little progress in 
the subject taken. The work at first is exceedingly elementary, the 
advance being governed entirely by the ability of the pupil to 
assimilate the instruction. 

The equipment in the various lines is typical, possibly not the 
best in some respects, but what seems available to the general 
conditions. 

Courses. — Excepting machine shop and shop mathematics, the 
courses are separate, and all are given three evenings each week. 
The length of term is twenty-two weeks. The number of pupils is 
as follows : — 

Shop mathematics, machine shop, 47 

Pattern shop, 15 

Blacksmith shop, 13 

Mechanical drawing, 42 

Architectural drawing, 24 

Freehand drawing, 37 

Dressmaking and millinery, 129 

Dressmaking and milUnery, 112 

Dressmaking and millinery, 76 

Dressmaking and millinery, 37 

Total, 532 
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NEW BEDFORD EVENING INDUSTRIAL SCHOOL, 

NEW BEDFORD, MASS. 



During the winter of 1906-07 the school committee of New Bed- 
ford maintained an evening school of electricity, which was started 
by a petition for such a school from a large number of citizens. 
In the fall of 1907 the school committee asked the Massachusetts 
Commission on Industrial Education to establish a school along 
similar lines, and the classes were opened with about the same en- 
rollment as during the previous year. 

Equipment. — The equipment of the high school is available for 
this work, and some special apparatus has been installed to aid in 
demonstration. One of the noticeable features, both of the regular 
equipment and of the special apparatus involved, is the presence 
of a large number of commercial machines, while the ordinary 
laboratory methods are used in developing the theory of practical 
application as shown by commercial apparatus under working con- 
ditions. 

Instruction, — The school comprises seven different classes, under 
the general direction of the head of the science department in the 
high school. The classes in laboratory and advanced electrical 
laboratories, elementary wiring and lectures on electrical subjects 
form an excellent preparation for the course in dynamo construction 
or central station practice. 

The course in gas engines, combined with the lectures on the 
theory and operation of internal combustion arrangements, seems 
to be somewhat at variance with the title of industrial schools of 
electricity; but the use of the gas engine as a prime mover is in- 
creasing so rapidly that it bears a closer relation to the subject 
with every year of progress. This course is an eminently practical 
one, as the photographs shown in connection with this exhibit will 
indicate; and the two views of the gas engine laboratory show 
examples of nearly every type of commercial gas engines. They 
are all equipped, ready to run, and form a valuable addition to the 
theory of operation as outlined in the lectures. The length of the 
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course is ten weeks^ one night being devoted to each subject^ so that 
those who desire may combine two or several courses, such as ele- 
mentary laboratory and lectures or elementary wiring and lectures. 

A course called electrical arithmetic is offered, for the benefit 
of those who wish to get instruction in the mathematics which apply 
directly to electrical work. This course is also taken in conjunc- 
tion with that of dynamo construction or advanced laboratory. 

The feeling has been that all workmen would prefer to double 
up courses in this way during the short term, rather than enlist 
for a longer term in one subject only. 

The number of pupils in each course was as follows : — 

Elementary laboratory, lectures, theory and practice, . . .15 

Advanced laboratory, 8 

Elementary wiring, 20 

Central station practice, . . .10 

Gas engines, 20 

Electrical arithmetic, 5 

Total, 78 

Exhibit. — Two photographs of engine equipment, one of the 
elementary laboratory and one of the elementary wiring class room. 
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WALTHAM EVENIIsrG USTDUSTKIAL SCHOOL, 

WALTHAM, MASS. 



The industrial evening schools in Waltham are a result of a 
canvass of the machinists of the city. A large number of them 
had previously attended a hearing and asked the school committee 
to furnish them instruction which would advance them in their 
calling. The committee invited the Massachusetts Commission on 
Industrial Education to attend this meeting, and at its conclusion^ 
when the desire of the men for this instruction was evident, asked 
the commission to establish a school. 

Instruction. — The work as outlined for these yoimg machin- 
ists has been mechanical drawing, shop mathematics and machine 
shop practice, every man taking each course one night per week. 
While the results of this plan cannot be forecast with certainty, the 
present interest and the large waiting list combiaed show that the 
workmen themselves feel that it is giving them the instruction 
which they need. 

Equipment. — The machine shop and mechanical drawing equip- 
ment of the manual trainiag high school is available for this work. 
For the shop mathematics the lecture hall of the high school is 
used, and, as it is equipped with a lantern, it is evident that lectures 
on various subjects pertaining to the work of the machinists can be 
given without great expense and in a most interesting manner. 

The dominant industry of Waltham is shown in the character of 
the men applying for instruction, and in the kind of work which 
they feel would be the greatest benefit to them. Watchmaking and 
the making of watch tools are among the finest classes of the 
machinist's work, and we naturally find yoimg men of superior in- 
telligence asking for work of a high grade. This combination of 
three courses is one which is being watched with a great deal of 
interest, and the result will undoubtedly be shown in the future 
conduct of schools in other cities. 

Exhibit. — Photographs of machine shop, drafting room for ma- 
chinists, and class in shop arithmetic. 
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MANHATTAN TEADE SCHOOL FOR GIRLS, 

NEW YORK, K Y. 



History. — The Manhattan Trade School for Girls was estab- 
lished in November, 1902. Its aim has always been to train girla 
who are leaving the public schools so that they can enter a trade 
with enough skill to make a living wage possible, and enough in- 
telligence to advance to more responsible positions. This it tries 
to do as quickly as the individual can progress, the length of time 
necessary averaging one year. The tuition is free to young girls. 

New York girls can obtain good wages in dressmaking, operating, 
novelty work and millinery; therefore, these trades were intro- 
duced, with art and academic work to throw side lights on the 
trade, and a gymnasium to make a healthy worker. There has 
been no occasion to add other trades, but these have broadened into 
special lines, and the application of general principles has been 
varied with the changing demands of the trade. Art, first intro- 
duced as a handmaiden to trade, is developing into an independent 
factor. A demand is growing for girls with less training than a 
school of design gives, to do work in copying and adapting designs. 

In 1906 the school was moved into its present building, which 
can be adapted to accommodate 500 girls. 

The Manhattan Trade School has placed girls every season for 
four years, with a gradual increase of wages paid at starting and a 
remarkable showing of increase with experience ; in special lines of 
Work, $20 per week was attained last year. Girls placed this fall 
have averaged over $5 per week for their initial wage, — an increase 
of $2 since 1903. 

On Jan. 1, 1907, 184 girls were in attendance. Since that time 
407 girls have been admitted, making an enrollment of 591 girls 
during ten months. November 1 there were 278 on roll, after 
many girls had gone to work with the opening of the winter 
season. 

Academic Worlc. — The aim of the academic work is to supple- 
ment previous school training. Business English and arithmetic are 
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taught. Courses in textiles and industrial history aim to acquaint 
the girls with the origin and practical uses of materials and with the 
evolution of industrial processes. The study of laws affecting the 
present industrial conditions introduces them to their larger social 
relations and responsibilities. 

Courses of Study. — Art : the object of the art department is to 
create a sense of good taste and artistic appreciation. It presents 
the elementary principles to the practical work of each trade 
taught. It cultivates a sensibility for color and line by the study 
of ornaments and textiles. These courses are supplemented by 
exercises in rapid sketching, to enable the pupils to see quickly 
proportions and lines, whether it be a dress, a design for em- 
broidery, or a hat. 

Milliuery: this department aims to give a thorough training in 
the special sewing used in millinery, the preparation of materials, 
making and covering of frames, and the sewing on of trimming. 
Pupils are prepared for positions as improvers and milliners' as- 
sistants. As the demand for more advanced work arises, courses 
will be added in copying, trimming and designing. 

Novelty work : in this department the girls are taught the proper 
use of paste, gxmi and glue, and the handling of materials upon 
which they are working. The pasting trades in which women are 
employed include the following lines of work: sample mounting, 
making of novelty goods, jewelry and silverware cases, leather work, 
desk sets, etc. These trades are being developed in the school as 
the girls increase in skiU. New lines, constantly appearing, demand 
more elaborate and delicate manipulation. 

Machine operating: the aim of this department is to prepare 
girls to work on electrical power machines in high-grade lines of 
operating : -first, by giving instruction in the use and management 
of power machines ; second, by teaching the use of special machines 
and their attachments; third, as skill in manipulation of work and 
speed in production are attained, by specializing along certain trade 
lines, in order to prepare the student for the demand of the market. 
Dressmaking : the aim of this department is to give to the pupils 
a thorough training in the use of sewing implements, a knowledge 
of the recognized trade methods of garment construction, shrinking 
and pressing, making of fancy stitches and decorative trimming, 
and assisting in draping and trimming fancy gowns. A course in 
machine sewing begins with the hand sewing and runs parallel 
with it. Pupils are prepared to be dressmakers' assistants. 
Health education: the aim of the physical traiuing is to correct 
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[le tendencies to nnhealthf nl postures^ and to give ideas by hygienic 
Ting and enthusiasm in keeping the body in good condition. Daily 
eriods of fifteen minutes are spent in vigorous exercises^ to furnish 
elaxation. Attention is paid to each girl at her work^ and special 
xercises are given to develop and strengthen the muscles of the 
ack and shoulders. To lead to neatness and cleanliness^ frequent 
ilks are given on the care of the body. 

Exhibit. 
L Business management: — 

1. Daily exhibit sheets. 

2. Pay roll and invoices. 

3. Requisition, receiving, inventory. 
II. System of records : — 

1. Admission. 

2. Attendance. 

3. Physical examination. 

4. Student aid applicants. 

III. Academic department : — 

1. Arithmetic. 

2. Business English. 

3. Industries and textiles. 

4. Civics. 

IV. Art department : — 

1. Elementary classes: (a) general courses] (b) correlation 

with academic. 

2. Advanced classes: (a) color study; (&) costume sketching. 

3. Special class: (a) perforating patterns; (6) stenciling; 

(c) trade orders. 

4. Course of study and photograph. 
V. Dressmaking department : — 

1. Elementary class: practice petticoat. 

2. Intermediate class: practice apron. 

3. White work class: baby dress. 

4. Wholesale class: swimming suit. 

5. Advanced class : photographs of gowns made to order for 

customers. 

6. Course of study and photograph. 
T. Operating department: — 

1. Elementary class: shirt waist, completing course of class. 

2. Advanced class: (a) child's dress, showing construction of 

garment and use of special machines; (b) baby dress 
for trade order; (c) fancy shirt waist ordered by cus- 
tomer. 
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3. Special class: (a) collar and shirt waist front in Bonnaz 

embroidery; (b) shirt waist front in machine imitation 
of hand embroidery; (c) straw sewing hat models. 

4. Course of study and photograph. 
"VTI. Millinery department: — 

1. Elementary class: (a) models showing preparatory sew- 

ing 9 W frame making and covering. 

2. Course of study and photograph. 
"VTII. Novelty department: — 

1. Sample mounting, as done for trade orders. 

2. Boxes illustrating "case making." 

3. Course of study and photograph. 
IX. Health education: — 

1. Photographs showing classes in dancing, gymnastics; pho- 

tographs showing classes at luncheon. 

2. Course of study. 

X. Charts giving statistics : — 

1. Student aid family per capita income. 

2. Comparison of wages of untrained girls with Manhattan 

Trade School graduates. 
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PRATT INSTITUTE, BEOOKLYNT, N. Y. 



listory. — Pratt Institute was established in 1887, after many 
rs of study and careful investigation of the subject of trade and 
aentary technical education by its founder, Mr. Charles Pratt, 
rominent manufacturer of Brooklyn. Mr. Pratt was a self- 
ned man, — intelligent, industrious and of wide practical ex- 
ience. He wished to make the institute a school where yoimg 
1 and young women situated as he had been could have oppor- 
ities such as he had lacked, which would be of help to them 
heir life work. His own personal experience inspired and guided 
L. He understood what yoimg people, forced to make their own 

in the world, needed, and he knew where the average school 
ed to give the necessary aid. He therefore was able to plan the 
k of the institute vdth an insight and a foresight that has 
ays commanded admiration. 

Ir. Pratt never lost sight of the value of machinery in practical 
k, but nevertheless he always put the emphasis on the value of 
workman back of every piece of machinery. He saw back of 
machine the man who designed it, the mechanics who made it 

even the operators who tended it. He wanted the institute to 
;h and help these practical workers, and his purpose was to have 
courses so conducted as to increase the intelligence and the 
iency of such persons, thus doing for them what modem ma- 
lery and invention had done for those industries in which such 
irovement had been most extensively applied. 
Vatt Institute has always held steadfast to this purpose of its 
ader, and its principal aim has been to promote industrial 
cation. It offers trade and elementary technical courses during 
day and at night for both men and women. These courses cover 
ide range of subjects in mechanical, scientific, artistic and do- 
tic fields of occupation; and almost any young man or young 
fian who is ambitious for advancement can find among them 
ortunities for instruction and training which will increase his 
er efficiency in trade or calling, or in the intelligent performance 
he home duties. There are also normal courses in four depart- 
its, for the purpose of extending the ideals of the institute and of 
•easing its influence. 
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The institute opened its first classes in October, 1887, with but 
12 students. Its enrolhnent in 1906-07 has reached a total of 
3,719 persons, 2,259 being enrolled in the day classes and 1,486 
in the evening classes. During these twenty years it has given train- 
ing to 61,206 individuals. 

Courses of Instruction. — The courses of instruction oflEered in 
the various departments of the institute are as follows : — 

Day Classes. 

Trade and Elementary Technical Courses for Men. — AppHed chem- 
istry, two-year foremanship course; apphed electricity, two-year fore- 
manship course; steam and machine design, two-year foremanship 
course; machine construction, one-year trade course; carpentry and 
building, one-year trade course. 

Art Courses. — Normal art course; normal art and manual training; 
general art and pictorial illustration; general art and costume illustra- 
tion; decorative and applied design; architectural drawing; jewelry, 
chasing and enameling. 

Domestic Art Course. — Full-time technical courses for trade use : 
sewing; dressmaking; millinery; dress design and pattern drafting. 
Part-time technical courses for home use: sewing; dressmaking; mil- 
linery; embroidery. 

Domestic Science Courses. — Domestic science and elementary domes- 
tic art for teachers; domestic science for dietitians, matrons, house- 
keepers, probationary nurses and home-makers; cookery, household 
economics and laundry work for home-makers and practical house- 
workers. 

Kindergarten Courses. — Normal course for kindergartners ; special 
classes for graduate kindergartners; kindergarten for children; kinder- 
garten course for mothers. 

A course iu library science is also given. 

Evening Classes. 

Evening Trade Courses for Men. — Carpentry and building; pattern 
making; machine work and tool making; plumbing; sign painting; 
fresco painting. 

Evening Technical Courses. — Practical mathematics; elementary 
electricity and practical mechanics; applied electricity; electrical de- 
sign ; technical chemistry ; mechanical drawing ; machine design ; mechan- 
ism; steam and steam engine; strength of materials. 

Art Courses. — Freehand drawing; life and portrait drawing; orna- 
ment, design, and modeling; architectural drawing; metal chasing; wood 
carving; clay and wax modeling. 

Trade Courses for Women. — Sewing ; dressmaking ; millinery ; cos- 
tume sketching; cookery; serving; laundry work; physical training for 
women. 
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Tuitions and Endowment — Pratt Institute has a liberal endow- 
ment, which enables it to make merely nominal charges for tuition, 
and at the same time secure the best teachers and equipment. The 
receipts from tuition fees, which range from but $10 to $20 per 
term for the full-time day trade and technical classes, $2.50 to 
$7.50 per term for the eveniug classes, and $25 per term for the 
normal classes, and the receipts from all other sources, are used 
for the advancement of the work and the increase of the equipment 

The institute endowment funds amoimt to $2,500,000, and the 
buildings and grounds are valued at about $1,500,000. The ex- 
pense of operating the institute last year was $280,853.97; the 
income from tuitions was $88,033.85; leaving a balance of $192,- 
820.12, which was made up from the income of the endowment 
fund and by the special gift of the trustees of $46,886.43. A be- 
quest which the institute has recently received will add about 
$600,000 to the institute's endowment fund. 

Exhibit. 

This exhibit is planned to show, by charts, tables, photographs and 
typical examples of manufactured products chosen from students' work, 
the scope and character of the instruction given in the industrial classes 
for men and women at Pratt Institute, Brooklyn. 

In the middle of the exhibit space is a large photograph Showing a 
group of institute buildings, including the main building, the library 
and the domestic arts building. On either side of this photograph are 
shown the photographs of two of the remaining six institute buildings. 
Those shown are the chemistry building and the science and technology 
building. The buildings not shown by photograph are the electrical 
building, gymnasium, kindergarten building and the students' club 
house. 

Below and at the sides of these photographs of buildings are photo- 
graphs showing a number of typical classes, workrooms, shops and 
laboratories; and on the tables beneath are arranged samples of ma- 
chine work, forgings, castings and patterns, and also products from 
several of the chemical manufacturing plants in which industrial in- 
struction is given. 

The classes and workrooms shown are as follows : — 

Photographs illustrating Day Industrial Classes for Men, 

1. The day trade class in machine construction at work at the lathes. 

2. A group of machines recently built by students in the institute 

machine shop. 

3. The trade class in carpentry and building at work on planing-mill 

machinery. 
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4. A group of students enrolled in applied electricity, — a two-year 

f oremanship course in electrical trades and industries. 

5. A group of students enrolled in steam and machine design, — a 

two-year f oremanship course in mechanical trades and industries. 

6. A section of above class at work in the foundry. 

7. Another section of above class at work in the forge shop. 

8. A group of students enrolled in applied chemistry, — a two-year 

f oremanship course in chemical trades and industries. 

9. Students in chemical plant, manufacturing barium chloride. 

10. Students in soap works, manufacturing toilet soap. 

11. Students in paint works, manufacturing ready-nuxed paint. 

12. Students at work in leather manufacturing plant, tanning and fin- 

ishing hides. 

13. Students in dye works. 

14. A class in architectural construction, — a two-year f oremanship 

course in architectural superintendence and inspection. 

Photographs illvLstrating Evening Classes, 

15. Plumbing shop with students at work. 

16. An evening class in sign painting. 

17. An evening class in fresco painting. 

18. A class in carpentry, showing character of instruction. 

19. A class in pattern making. 

20. A group of students enrolled in the evening machine class. 

21. A class in machine-shop mathematics. 

22. A class in mechanical drawing for machinists and others employed 

in manufacturing trades. 

23. A class in machine design. 

24. A group of students enrolled in the architectural drawing classes. 

25. A class in the steam engine for firemen and stationary steam 

engineers. 

26. A class in applied electricity for dynamo tenders and others need- 

ing practical instruction in the care and operation and installa- 
tion of dynamos, motors and electrical machinery. 

27. A class in elementary electricity and practical mechanics. 

28. A photograph showing one of the nine chemical laboratories, with 

the students enrolled in evening class in industrial chemistry. 

29. An evening class in wood carving. 

30. An evening class in jewelry manufacture and silversmith work. 

Photographs illustrating Day Trade Classes for Women, 

31. A group of the women enrolled in day trade classes in sewing, 

dressmaking and millinery. 

32. One comer of power machine room, with women at work. 

33. A trade class in sewing, with students at work. 
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34. A trade class in dressmaking, with students at work. 

35. A trade class in millinery, with students at work. 

- On the tables beneath the photographs will be shown in the case in 
the center a number of samples of tool making, punch and die work 
and machine construction, made in the day trade classes in machine 
construction and the two-year f oremanship classes in mechanical trades. 
On one side of this will be grouped a considerable number of forcings, 
castings and machine patterns, made by students in the first year of 
the two-year foremanship course. On the tables on the other side of 
the center will be shown products from the five chemical manufacturing 
plants installed in the industrial laboratory of the institute. These 
products have been manufactured by students in the two-year fore- 
manship course for chemical trades and industries. These exhibits 
will consist of : — 

First, — A considerable variety of patterns and core boxes, such as 
are used in the foundry of the institute from which to make the cast- 
ings needed in the machine construction classes. 

Second. — A collection of forged-steel and wrought-iron tools and 
articles made for use in the institute shops. 

Third. — A quantity of castings such as are made every week in the 
foundry for use in the machine shop. 

Fourth. — Some samples of finished machine parts, including a num- 
ber of tools, milling cutters, taps, reamers, punches, dies, etc., a finished 
microscope, and the knuckle joint of a power punch press made in the 
institute shops. 

Fifth. — About forty hides tanned by different processes and fin- 
ished in different ways by day students in the applied chemistry course. 

Sixth. — Jars of dry colors and lakes, and large quantity of ready- 
mixed paints in standard packages, all manufactured in the institute 
paint works. 

Seventh. — Two jars containing about thirty-five pounds of f erro 
sulphate and barium chloride, as illustrations of manufactured chemi- 
cals of commercial quality; also, several jars of chemically pure sub- 
stances. 

Eighth. — Two or three dozen skeins of woolen yam dyed in various 
shades, and also five or six jars of different dyes made in the institute 
dye works. 

Ninth. — Two large jars containing forty or fifty pounds each of 
different kinds of toilet soap made by the class in applied chemistry. 

In the exhibit are also three charts of enrollment and growth in the 
industrial classes. 
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NEW YOEK TEADE SCHOOL, NEW YOEK, N. Y. 



The New York Trade School was founded in 1881, by the late 
Col. E. T. Auchmuty. The purpose of the school is to provide 
young men, between the ages of seventeen and twenty-five, instruc- 
tion in certain trades, and to place within the reach of young men 
already working at those trades the opportunity to increase their 
knowledge and skill. 

Formerly a lad who was desirous of learning a trade was in- 
dentured for a long term of years to a master mechanic. With the 
progress of time, the old-style apprentice system has gradually 
become obsolete. The introduction of machinery and the advance 
in the practice and science of the trades have altered conditions to 
such an extent that it is no longer practicable for a master mechanic 
to undertake the training of an apprentice with that care and thor- 
oughaess that should result in developing the lad into a mechanic 
of the highest skill and intelligence. 

The founder of the New York Trade School clearly saw the 
serious need this problem presented, and to his foresight, personal 
effort and philanthrophy is due the establishment of the school. 

With the disappearance of the old-style apprentice service, a sub- 
stitute best adapted to modern conditions was desirable. The 
founder of the school felt that the combination of the trade school 
and the workshop was the solution; the trade school to teach 
young men the use of the tools, how to do work, and the scientific 
priDciples which underlie the practical work; and the workshop to 
give the young man speed of execution, facility and experience. 

The method of instruction used at the school is what is known 
as the "Auchmuty system,^' and was originated by the founder 
of the institution. For each trade taught a course of instruction is 
prepared, under which both the practical and theoretical branches 
of the trade are taught. The course of instruction specifies a 
series of exercises in manual work which each student of the class 
is required to execute and complete. At first the exercises in the 
course comprise work of an elementary character, and are intended 
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to make the student proficient in handling all the tools used in 
the trade he may be studying. When a student demonstrates that 
he has acquired a workmanlike manner of using his tools, he is 
advanced to other work. Each succeeding exercise becomes more 
diflScult and complicated, and a student rapidly acquires skill and 
proficiency as the course progresses. The work provided for in a 
course is of a thoroughly practical character, such as the student 
will meet with in actual practice at his trade. Mechanics of skill 
and experience act as instructors, and each student receives in- 
dividual care and attention. In conjunction with the manual work, 
the theory of the trade is also taught. Under this arrangement a 
student not only learns how to do the work, but he understands the 
" why and wheref ore.^^ This scientific instruction furnishes knowl- 
edge of the trade that is of the highest value, and is imparted by 
means of lectures, diagrams and experiments. 

Both day and evening classes are conducted. The day classes 
are of four months' duration, the instruction being given daily, 
from 8.30 a.m. to 4 p.m. A yoimg man who possesses an aptitude 
for mechanics and has a good common-school education can in one 
term complete the course which the school provides. 

The evening courses extend over a period of six months, the 
classes meeting three and four evenings a week for two and a half 
hours each evening. For the student who comes in the evening, 
an attendance of from two to four terms is necessary to complete 
the full course. 

The New York Trade School is neither a money-making nor a 
charitable institution, nor is it conducted in the interest of, or in 
opposition to, any organization of master or journeyman mechanics. 
Its scope is educational and philanthropical, purely, and its aim 
is to aid young men who have a desire to become tradesmen. While 
a charge is made for admission, the terms of tuition are merely 
nominal, and cover but a small part of the cost of maintaining the 
school. A liberal endowment which the school possesses enables 
it to carry out the object for which it was founded. The work done 
by students is not sold, nor is the labor of the students utilized in 
any way for the pecuniary advantage of the school. The tuition 
fees for the evening classes range from $12 to $16, and for the 
day classes from $25 to $45, for a term. The tuition fees collected 
from students equal about one-third of the cost of operating the 
school. 

In the exhibit there are shown copies of the various courses of 
instruction and photographs of workshops. 
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MECHANICS INSTITUTE OP THE GENERAL SOCIETY 
OP MECHANICS AND TRADESMEN OP THE CITY 
OP NEW YORK, N. Y. 



History of School. — The condition of affairs in this city at the 
dose of the revolutionary war tended to a period of depression 
and embarrassment, in the midst of which the mechanics conceived 
the idea that by a fraternity of fellowship the burdens of the day 
could best be borne, and for that purpose a meeting was held on 
Nov. 17, 1785, at Walter Heyer^s tavern, in King (now Pine) 
Street, near Broadway. 

Twenty-two persons were present at the meeting, and a ^^ Gen- 
eral Committee of Mechanics ^' was formed, with Robert Boyd as its 
chairman, to be composed of representative delegates elected by the 
several trades having separate organizations, which were to be con- 
sidered branches of the general committee, the committee designat- 
ing the delegates for trades not organized. The object of the 
organization thus formed was to provide for the worthy artisan in 
case of sickness and distress, and to promote and encourage by 
mutual aid the mechanic interests of the city, being a modification 
of the "guilds^' of Europe. In 1788 friendly relations were 
formed with a kindred body, then existing under the name of 
the '^ Manufacturing Society,^^ by a joint committee of conference, 
composed of one-half from each, which continued for four years, 
when the Manufacturing Society gave up its distinctive organ- 
ization, and many of the members joined with the Mechanics, 
the name then being changed to its present title, ^^The General 
Society of Mechanics and Tradesmen of the City of New York,^^ 
under which it was incorporated for charitable purposes by the 
charter passed by the Legislature March 14, 1792, which has since 
been extended and amended by supplemental acts, as circumstances 
required. 

The institute building is centrally located at No. 20 West Porty- 
fourth Street, and is open for school purposes daily, except Satur- 
day, from 7 to 9.30 p.m., from the last week in September imtil the 
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second week in April. Instruction is free to males employed during 
the day. The class rooms are open to students at 7 o'clock, and 
instruction begins at 7.30 and ends at 9.30. 

The diploma of the society will be awarded upon the successful 
completion of any of the three-year courses. Detailed conditions 
for graduation will be found under the various " course '^ headings 
following. A general requirement for graduation is that the 
student shall have an average school attendance of at least 75 
per cent, for each year. At least two of the required three years' 
work must be done at the institute. The awarding of the diploma 
in each course is dependent upon the passing of an examination 
held the latter part of March. In the drawing classes a satisfactory 
examination drawing is required, and in clay modeling the execu- 
tion of an examination project. 

Courses of Instruction. — Thirty-two separate courses of instruc- 
tion are offered. Some of these courses are limited to one class. 
Others have from two to eight classes in each subject. 

Course A, — Architectural drafting, 4 progressing courses : A 1, ele- 
mentary course for beginners ; A 2, second-year course ; A 3, the course 
is continued along the lines of the second year's work, but is of a more 
advanced character, elements of architectural design; A 4, lectures on 
modem steel construction as applied to high structures, foundations 
and caisson work, the laws relating to buildings. 

Course B, — Mechanical drafting, 11 courses : B 1, elementary course 
for beginners ; B 2, machine details ; B 3, machine design ; B 4, draft- 
ing for cornice makers and sheet-metal workers ; B 5, advanced course 
for cornice makers and sheet-metal workers ; B 6, drafting in connection 
with electrical industries ; B 7, patent-office drafting ; B 8, yacht and 
ship drafting; B 9, topographical drafting; BIO, mechanism; Bll, 
drafting of gasoline engines and automobile parts. 

Course C. — Freehand drawing, 5 courses : C 1, elementary course for 
beginners ; C 2, second-year course ; C 3, drawing from the draped and 
the nude figure ; C 4, decorative design ; C 5, advanced decorative de- 
sign. 

Course D. — Clay modeling, 3 courses : D 1, elementary course for 
beginners; D 2, modeling for professional purposes; D 3, third year's 
work in modeling, being a continuation of the work of D 2 ^long more 
advanced lines. 

Course E, — Mathematics, 6 courses : E 1, arithmetic ; E 2, elementary 
algebra; E3, elementarj' geometry; E4, elementary trigonometry; E5, 
workshop mathematics ; E 6, applied mechanics. * 

Course F. — Science, 3 courses: Fl, elementary physics; F2, ele- 
mentary laboratory work in physics ; F 3, electrical work. 
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Between 1,600 and 1,700 pupils are enrolled at the present writ- 
ing. The cost per pupil for instruction is $6.50. No charge what- 
ever is made to the student for this instruction. The work of the 
society is maintained from the interest on large real estate holdings, 
which are the result of over a century of slow accumulation, and 
from initiation fees. 

Exhibit. 

Chart. 

1. General information about institute. 

2. The " red tape " of the school. 

3. Prospectus. 

4. Map of city, showing location of school, also historical sketch. 

5. Extracts for the annual report. 

6. Views of classes at work. 

7. Graphical chart of enrolhnent by subject. 

8. Graphical chart of total enrollment of the past eight years. 
9-10. Specimen drawings in first-year freehand work. 

11—12. Specimen drawings in second-year freehand work. 
13-14. Specimen drawings in third-year freehand work. 

15. Specimen drawings in first-year design work. 

16. Specimen driiwings in second-year design work. 
17—18. Specimen drawings in first-year mechanical drafting. 
19-20. Specimen drawings in second-year mechanical drafting. 
21-22. Specimen drawings in third-year mechanical drafting 
23-24. Specimen drawings in sheet metal drafting. 

25-28. Specimen drawings in first-year architectural drafting. 
29-34. Specimen drawings in second-year architectural drafting. 
35-36. Specimen drawings in third-year architectural drafting. 
37-40. Specimen drawings in carriage drafting. 

A bust of Booker T. Washington, made by a colored student 
from photographs (exhibit of clay-modeling class). 

A writing-machine, made by a student in machine design. 
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THE PENNSYLVANIA MUSEUM AND SCHOOL OP IN- 
DUSTEIAL AET, PHILADELPHIA, PA. 



This infltitution was established in 1876 and maintains a museum 
in Memorial Hall, Pairmount Park, which is one of the few great 
museums of industrial art in America, and a school at Broad and 
Pine streets, in the heart of the city. The school, which was 
opened in December, 1877, registers rather more than 1,000 pupils 
each year (1,068 for the school year 1906-07). It is devoted to 
industrial education along artistic lines, and the instruction is as 
practical as it is possible to make it without sacrificing its dis- 
tinctly artistic aim. Two main divisions of the work are recognized, 
and are organized as distinct departments ; viz., the art department 
(School of Applied Art) and the textile department (Philadelphia 
Textile School). 

The School of Applied Art annually enrols about 700 students, 
rather more than half of whom are women. Its main purpose is 
represented by an art course (drawing, painting and modeling), 
supplemented by a great deal of work in technical design and 
practical craftsmanship, which is required of all who graduate 
as teachers, but is largely elective in the case of others. The de- 
partment offers five courses, each leading to a diploma ; viz., regular 
art course, normal art course, interior decoration, applied design, 
illustration. 

The crafts taught are woodwork and carving, decorative paint- 
ing, metal work, bookbinding and ornamental leather work, and 
pottery. 

The textile department (Philadelphia Textile School) enrols 

about 300 students, all men. Its general course, covering three 

years, includes textile design and manufacture in all its branches, 

in cotton, wool, worsted and silk, and requires much practical 

as well as theoretical work in stock judgment and preparation; 

spinning, weaving, dyeing and finishing, in addition to that in 

ree^\^^^ <iesign. Thorough work in chemistry is required of all 

prinfT^ ^^ndents. A special course in chemistry, dyeing and 

^^y requiring three years for its completion, is also pro- 
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vided; and special two-year courses are offered in wool and worstea 
manufacture, cotton manufacture, silk manufacture, Jacquard de- 
sign, yam manufacture (wool, worsted and cotton). 

Day and evening classes are conducted in both departments, and 
graduates from both schools are eagerly sought. The men, at 
least, find remunerative employment readily in the industries for 
which the work here is a direct preparation. If this is not quite 
as true of the women, it is due to conditions quite outside of 
any influence which it is possible for the school to exert, and 
which are much too complex to be discussed here. A large propor- 
tion, however, of such women as really desire it readily obtain 
industrial employment, and there is considerable demand for teach- 
ers qualified to teach manual training, as well as drawing. 

The staff comprises 42 instructors and assistants. The cost of 
maintenance is about $100,000 a year, provided for as follows: — 

State appropriation, $50,000 

City appropriation, 25,000 

Tuition fees, 20,000 

All other sources, including a small endowment, . . . 5,000 



$100,000 

Exhibit. 

Photographs, mounted on cards 22 by 28 inches, vertical (cards are 
numbered in lead pencil on upper left-hand comer) : — 

From the Art Department, 

1. Original metal work, designed and executed by students. 

2. Students' work, original applications in pottery, woodwork, book 

covers, leather work, sofa pillows, basketry. 

3. Original pottery, designed and executed by students. 

4. Original metal work, designed and executed by students. 

5. Original modeling, by students. 



«•) 



- r Original furniture, designed and executed by students. 

8. Class rooms in modeling, bookbinding, woodwork, water color, de- 

sign. 

From the Textile Department. 

9. Class rooms in worsted, wool, cotton. 

10. Class rooms in card cutting, Jacquard design, hand weaving, power 

weaving, Jacquard weaving. 

11. Students' work in blankets, tapestry, brocade. 

12. Class rooms in fibre testing, chemistry, dyeing, printing. 
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WILLIAMSON FREE SCHOOL OF MECHANICAL TRADES, 

WILLIAMSON, PA. 



The Williamson Free School of Mechanical Trades was founded 
and generously endowed by Isaiah V. Williamson, merchant and 
philanthropist of Philadelphia, on Dec. 1, 1888. 

Its first class was received Oct. 20, 1891.- Since that time 599 
pupils have been graduated, as follows : — 

Bricklayers, 143 

Carpenters, 121 

Stationary engineers, ^ . . . .52 

Machinists, 170 

Pattern makers, 113 

Preparations are in progress to increase largely the capacity ot 
the school. Its property consists of 24 buildings, located on 230 
acres of ground in a beautiful hill section of eastern Pennsylvania, 
16 miles from Philadelphia. It has its own light, water and 
sewage plants. 

Conditions of Admission. — Admission of pupils is made in April 
of each year, none being received under sixteen or over eighteen 
years of age. The applications largely exceed in number the capac- 
ity of the school. 

Natives of any of the States are eligible for admission, but, in 
accordance with Mr. Williamson's foundation deed, preference is 
given to applicants bom in Pennsylvania, in certain prescribed 
order as to various counties. 

Candidates are required to pass scholastic, moral and physical 
examinations. 

The academic examinations include reading, writing, spelling, 
arithmetic (embracing fractions, weights and measures and inter- 
est), geography, United States history, composition and language. 

Those candidates who are accepted are given a moderate pre- 
liminary trial, and all who prove satisfactory are indentured for 
the term of three years from entrance. Each apprentice takes but 
one of the five trades above named, the assignment to the same 
being made before admission. 

Special attention is called to the fact that the school is only 
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for young men who intend to follow for a livelihood the trades 
taught them, and no others will be admitted. 

School Life, — By the terms of Mr. Williamson^s foundation 
deed, its benefits are entirely free. These include boarding, in- 
struction, clothing, etc., during the entire course. 

The school is open all the year, but regular exercises are sus- 
pended during the month of August. 

The students are divided into families of 24, each having its 
matron and its own distinct home or cottage, cared for by its 
occupants. 

Instruction, — The shops and school are in session eight hours 
daily on five days of the week, and three hours on Saturday, each 
apprentice spending about one-half of the time in the shops during 
the first year, the proportion gradually increasing until the last 
three months of the last year, when it includes the entire day. 

The branches taught in the academic department are reading, 
writing, grammar, arithmetic, algebrji, geometry, trigonometry, 
physical and political geography, United States history, English 
literature, physical science, physiology and hygiene, civil govern- 
ment, chemistry, elementary vocal music, theory of the steam 
engine, strength of materials, building construction, and mechan- 
ical and freehand drawing. 

The instruction in drawing pertains directly to the apprentice's 
particular trade. The mechanical courses are systematic, and the 
exercises, very comprehensive and thorough, are based on instruc- 
tional methods. The school is not a factory, and nothing is made 
for sale, its sole object being the improvement of its apprentices. 

If intelligent young men are given carefully graded and com- 
prehensive exercises in trade work, competent teachers, with suit- 
able accompanying academic instruction (especially in mathematics 
and mechanical drawing) and a course of sufficient length, they 
will surely become skilled workmen. This has been the experience 
of this school ; also, that trade education in schools is not a matter 
of inference or theory, but a demonstrated fact. Instruction rather 
than construction has been shown, after an experience of over 
fifteen years, to be wonderfully efficient in developing a class of 
journeymen mechanics of the finest grade; and the reports from 
employers enable the statement to be made, with entire confidence, 
that the apprentices of this school immediately on graduation are, 
as an average, more valuable and proficient than shop apprentices 
when they " finish their trade.'' 

Exhibit. — The exhibit consists of photographs of buildings, shop 
equipments and instructional exercises. 



76 



CASINO TECHNICAL NIGHT SCHOOL, 
EAST PITTSBUBG, PA. 



Origin. — In 1902 a movement was started, among the joint 
Westinghouse interests at East Pittsburg, for the social betterment 
of the community. A committee composed of six persons, selected 
from the various departments of both companies, was organized 
into a board of directors for the express purpose of operating and 
maintaining an eating-house, a place of amusement and a night 
school. The Casino Technical Night School began in the Casino 
building at East Pittsburg, September, 1902. In the fall of 1903 
it was reorganized on an entirely new basis, and continued for 
that year in the same location. In September, 1904, by the 
courtesy of the East Pittsburg Public School Board it wa^ moved 
to the public school building of East Pittsburg, where it has re- 
mained ever since. 

Location. — The East Pittsburg public school building is sit- 
uated on Penn Avenue, East Pittsburg, Pa., in the heart of a 
valley havuig a population of 26,000. It is ten minutes' walk 
from the main entrance of the Westinghouse Electric and Man- 
ufacturing Company, the Westinghouse Machine Company at East 
Pittsburg, and the Westuighouse Air Brake Company at Wil- 
merding, which employ together about 18,000 men. 

Building. — Sixteen rooms in the East Pittsburg public school 
building are used by the night school. The majority of these 
are located in the rear wing of the building, or that portion 
occupied by the Union high school. The rooms used for labora- 
tory and shop purposes are located in the basement. 

Aim and Object. — The Casino Technical Night School offers, 
at a small expense, an opportunity for studying the fundamentals 
of engineering and shop work. It offers an education to those who 
are not in a position to devote daytime to study. It enables them to 
secure the essentials of both the theory and the practice so inter- 
woven that one may apply his studies to his daily work in the 
shortest possible time. It furnishes a most excellent foundation 
in mathematics, shop practice and the fundamental principles of 
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electrical and steam engineering, upon which it is possible to build 
an individual technical education. All the classes of instruction 
are conducted by men who are actively engaged in practical work, 
— men who, for the most part, have had a college education ; men 
who know the kind of workers needed in the -world of industry; 
and who are, therefore, able to appreciate what is best for the 
individual student. 

Requirements for Admission. — Admission is extended to all, 
without regard to previous education. In order to enter the fresh- 
man term, the student must be capable of successfully pursuing 
the work specified in the catalogue for that term. 

Classification, — In order to determine the capabilities of new 
students, classification examinations are held at the opening of 
each term. These examinations will deal largely with the subject 
of arithmetic, and are intended for those students who can bring 
no reference whatever of their past work. Examinations in other 
subjects will be given any student upon personal application for 
the same. 

Special Courses for Instruction. — As a rule, students are ex- 
pected to take up the work of the curriculum as outlined in the 
catalogue. There may be those, however, who will be obliged to 
confine themselves to one or two studies. This will be permitted 
when the circumstances seem to justify it, subject to such condi- 
tions as may be imposed by the faculty. Such students are classed 
as special students, with the understanding that they cannot expect 
to graduate until all the work outlined in the catalogue is com- 
pleted. 

Time Requirement. — The time required for the completion of 
the work of the general course is planned on a three-and-one-half- 
year basis; viz., freshman term, consisting of one regular term; 
sophomore, junior and senior years, consisting of two terms each. 
Inspection Trips. — Arrangements are made with some of the 
companies in and about Pittsburg whereby classes will be per- 
mitted to visit their works and factories. These inspection trips 
will be conducted throughout the year at such times as the various 
instructors may see fit. As far as possible, they will occur on 
Saturday afternoons. All the members of any class arranging for 
a trip will be expected to attend the same, as any regular class work. 
Expense. — Tuition for the regular course is- $10 a term ($20 
a year) ; tuition for the preparatory course is $8 a term ($16 a 
year). Tuition must be paid in advance at the opening of each 
term. 
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Employees of the electric company who are in good and reg- 
ular standing as students in the Casino school will not be required 
to work overtime, nor night turn to an extent that will interfere 
seriously with their school duties. 

Engineering Apprentice Course. — Any graduating student who 
is in the employ of the electric company is eligible to make appli- 
cation for the two-year engineering apprentice course. Those hav- 
ing high recommendations from their teachers and from their shop 
foreman will stand an equal chance with the graduates of other 
institutions. Each man is on his own merit, and record. 

Outline of the course in practical engineering : -r- 

First Tear, — Mathematics, mechanical drawing, shop practice, phys- 
ics. 

Second Year, — Mathematics, mechanical drawing, physics, shop 
practice. 

Third Tear, — Mathematics, elementary electricity, mechanical draw- 
ing, shop practice, applied electricity, theoretical electricity, chemistry. 

Fourth Tear, — Mathematics, applied electricity, theoretical elec- 
tricity, steam engine, chemistry, mechanics, industrial chemistry. 



.-w 
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THE MILWAUKEE SCHOOL OF TEADES, 

MILWAUKEE, WIS. 



Development. — The Milwaukee School of Trades was founded 
by the Merchants^ and Manufacturers' Association of that city. It 
was opened for instruction on Jan. 2, 1906. The trades first taught 
were plumbing and pattern making, in day and evening classes. 
Instruction in telephone cable splicing was given during its first 
term of six months. Beginning with September, 1906, a course in 
the machinist and tool-making trade was instituted, and instruc- 
tional work in telephone cable splicing was discontinued. 

The school grew so rapidly and was proving so great a help to 
the young men of Wisconsin that it was deemed advisable to intro- 
duce a bill into the recent Legislature, at Madison, requesting a 
one-half mill municipal tax on the taxable property of Milwaukee, 
for the use of industrial education. The bill met with immediate 
favor, and became an act. 

This is the first trade school in the United States to be sustained 
by a special levied tax for industrial education, giving tuition free 
to the residents of Milwaukee between the ages of sixteen and 
twenty years. 

Two manufacturing trades, pattern making and machinist, and 
one building trade, plumbing, are taught at the present time. It 
is the intention of the Trade School Advisory Committee of the 
Board of School Directors of Milwaukee to recommend the in- 
stallation of a new trade after Jan. 1, 1908. This will probably 
be a thorough course in cabinet making, and wood working. The 
length of course of all trades in the day classes is two years of 
fifty-two weeks each, excepting the day plumbing class, the entire 
course of which requires one half-year of twenty-six weeks. Seven 
and one-half hours per day are required by students for their 
work. School closes Saturdays at 11.45 a.m. The only vacations 
allowed are legal holidays. Each student is taught the trade and 
the mechanical drawing and workshop mathematics essential to 
that specific trade. 

Up to the present time the school has graduated 4 students, who 
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STOUT TRAINING SCHOOLS, MENOMONIE, WIS. 



Scope of Work, — The Stout Training Schools are organized 
for the special purpose of training teachers of manual train- 
ing, teachers of domestic science, art and economy, and kinder- 
garten teachers. In addition to these three special training schools 
for teachers, a school for homemakers has been organized, to give a 
thorough training in the organization and administration of the 
affairs of the home, through the application of scientific, economic 
and art principles. 

In connection with the Menomonie public schools, thorough in- 
struction is given in drawing and shop work, and in sewing, cook- 
ing and household management. A year ago optional trade courses 
were introduced into the last two years of the high school course 
of study. Pupils elect architectural or machine drafting or ma- 
chine shop practice, and take two-year courses in one of these 
special subjects in place of the regular manual training of the last 
two years of high school. 

Purposes of the Training Schools. — These schools provide fa- 
cilities for the thorough preparation of teachers and supervisors 
in the fields of manual training, domestic science and art, kinder- 
garten and primary work. 

The work which each school undertakes to do in its field is three- 
fold, — academic, technical and professional. While each of these 
three phases has a content of its own and receives special treatment, 
the professional phase permeates the entire work of the other two. 
It appears in the academic work, when students are led to observe 
and consider their own mental processes, to determine the use to 
be made of the subject matter in their subsequent work as teachers, 
and how they are to use it most effectively. It appears in the 
technical work, when they are led to observe the order of develop- 
ment, and to consider the mental and motor activities appropriate 
for the proper development of the pupils they are likely to teach. 

From beginning to end students are impressed with the idea 
that they must not only have accurate knowledge of the subjects 
they are to teach, and skill in the different phases of hand work. 
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but that they must know how to teach others the things they are 
learning, and to train others to do well the things they are trained 
in doing. 

The courses leading to the diploma granted by each school cover 
two years^ work. One-year graduate courses are given for those 
who wish to take advanced technical and professional work. 

Training School Courses of Study, — The Training School for 
Teachers of Manual Training offers the following course of study : — 

(1) Hand work for primary grades, including paper and cardboard, 
clay work, weaving and basketry; (2) hand work for intermediate and 
grammar grades, including wood work, pottery and cement, bent iron 
and sheet metal; (3) woodworking for secondary schools, including 
joinery and cabinet making, wood turning, pattern making and wood 
carving; (4) metal working for secondary schools, including hammered 
metal work, molding and foundry practice, forging, and machine shop 
theory and practice; (5) drawing and design, both freehand and me- 
chanical; (6) professional work, including psychology and pedagogy, 
observation of teaching, organization and management of manual train- 
ing classes in public schools, history of manual training, courses of 
study in manual training, manual training equipment, and literature of 
manual training; (7) English; (8) physical training. 

The Training School for Teachers of Domestic Science and 
Art offers the following course of study : — 

(1) Food study and its preparation, including cooking and serving; 
(2) dietetics; (3) home nursing and emergencies; (4) chemistry, inor- 
ganic and food ; (5) biology; (6) physics; (7) physiology; (8) domestic 
art, including plain sewing, dressmaking, millinery, art needlework and 
textile study; (9) household management; (10) house decoration and 
furnishing; (11) professional work, including psychology and peda- 
gogy, observation of teaching and practice teaching, history and litera- 
ture of domestic science, and organization and management of domestic 
science; (12) English; (13) physical training. 

Length of Courses. — The courses leading to the diploma granted 
by each school require two years' work. 

Qualifications for the Admission to the Training Schools, — 
Graduation from a four years' high school course, or equivalent 
preparation, will be required for admission to each of the training 
courses. The candidate must be at least seventeen years of age, 
and must be possessed of good health and physical energy, of nat- 
ural fitness for the work, of refinement and good character. 
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Tuition. — The tuition fee is $100 per year, one-half payable 
at the beginning of each semester. A small fee will be charged to 
cover the cost of materials used by students in each department. 

The Value of the Diploma. — The diploma granted to gradu- 
ates of the Stout Training Schools is recognized by the laws of 
Wisconsin as the basis for a life State certificate, legally quali- 
fying the holders to teach the subjects in which they have taken 
training in the public schools of the State. These certificates are 
accepted as a legal qualification for teaching these subjects in 
most other States. 

An attempt is made in all of this work to furnish such problems, 
methods and standards as shall: (1) train the pupils in the habit 
of careful, systematic, persistent hard work for definite results; 
(2) furnish opportunity for the development of originality, for 
self-expression within fixed limits, and for the acquisition of skill 
in the use of a variety of tools; (3) acquaint the pupil with many 
tools and typical processes of construction, fundamental in the 
industrial world; (4) engender an expression of the principles 
of constructive design, — abstract arrangement of elements, char- 
acter of execution and appropriateness of structure. 

In order to bring about these results, sequences of exercises are 
arranged that will allow the pupil to progress from a few simple 
processes to many complex processes that are regularly developed, 
step by step. 

The paper and cardboard work of the first four grades centers 
about the card mount, booklet, envelope and box as appropriate types 
of construction. The clay work of these grades is largely simple, 
hand-built pottery, but comprises clay modeling from pose and 
memory images and simple ornament. The weaving includes a 
small rug in each grade, and a coiled mat; coiled baskets and 
rattan baskets are made. In the early grades only enough of one 
kind of work is given to show the basic processes involved, and to 
call out the pupils^ best efforts. 

Their wood work begins in the latter half of the fourth grade, 
and is extended through the first half of the fifth. This work is 
done largely with the buck saw, plane, chisel and knife, and intro- 
duces the heavier bench wood work of the sixth, seventh and eighth 
grades. The latter half of the fifth grade is given over to struc- 
tural and decorative work in bent iron. Threes types of work are 
taken up in the grade wood work : useful articles, involving repre- 
sentative uses of tools arranged in a regular progression; exercise 
pieces, furnishing opportunity for drill upon particular fastenings 
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and finishes; and miniature constructions, illustrating important 
industrial features. 

The wood work in the high school comprises joinery and cabinet 
construction in the first year, and wood turning and pattern making 
in the second year. The metal work comprises forging in the 
third year, and machine shop practice in the fourth year. 

Exhibit. — The exhibit from the Stout Training Schools is rep- 
resentative of the general character of the work of the Stout 
Manual Training School. In connection with the training school 
for teachers of manual training, hand work is carried on in the 
Menomonie schools from kindergarten through all the grades and 
high school. 
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